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Fast,  versatile,  and  easy- 
^   touse,  this  database  for 
the  64  offers  instant 
searches,  quick  sorts,  and 
several  printout  formats. 


Programming 
The  280  Chip 

A  brand-new  worid  of 
machine  language 
programming  is  there  for 
the  exploring  inside  the 
Commodore  128.  Get 
started  with  this  thorough 
tutorial. 
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128  Sprite  Rotator 
Software  Reviews 
And  More 


An  Introduction 

To  Assemblers  For  The 

Commodore  64  And  128 

Planning  to  program  in 
machine  language?  You'll 
need  a  good  assembler — 
here's  how  to  find  the 
right  one. 


Slots 

Match  wits  with  a  very 
intelligent  opponent — your 
computer.  An  intriguing 
four-level  strategy  game 
for  the  Commodore  64, 
Plus/4,  and  16. 


(No  ID.  required  for  half-elves.) 


When  the  Going  Gets  Tough, 
the  Bard  Goes  Drinking^ 


ZJl  nd  the  going  is  tough 
X    X  in  Skara  Brae  town. 
The  evil  wizard  Mangar 
has  cast  an  eternal  winter 
spell.  Monsters  contro 
the  streets  and  dun- 
geons beneath.  Gooc 
citizens  fear  for  their 
lives.  What's  worse,    \ 
there's  only  t)ne  tavern    '. 
left  that  serves  wine. 
But  the  Bard  knows 
no  fear.  With  his  trusty 
harp  and  a  few  rowdy 
minstrel  songs  he  clai 


arc  magic,  the  Bard  is  ready 
to  boogie.  All  he  needs  is 
a  band  of  loyal  followers: 
a  light-fingered  rogue  to 
find  secret  doors,  a 
couple  of  fighters 
tu  bash  heads,  a  con- 
jurer to  create  weird 
allies,  a  magician  for 
magic  armor. 
Then  it's  off  to  com- 
bat, as  soon  as  the  Bard 
finishes  one  more  verse. 
Now  what's  a  word  that 
rhymes  with  "dead  ogre? " 


4  chisscs  of  magic  user,  including 

wizard  and  sorceror,  85  new 

magic  spells  in  all. 


128  color  monsters,  tnaiiy 
animated.  All  challenging. 


Full-color  scrolling  dungeons. 

16  levels,  each  better  thati  the 

one  before,  ?-D  city,  tot). 
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programming  device  called  "Sprite  collilion  ii'^^^  W 

r,  are  dijabled  by  the  Infinity  S  #li  tX'-^-  : 

0  and  the  Infinity  Shield  protects  the  player  T      ^ 

tingsholorcraihingl  , 

jt  con  I  now  do  in  a  game  that  I  eowldn't  before? 
itivaling  the  cartridge  enablai  you  toi-  "fnler  a  game  at  any  level  you 
iDoie".  "Explore  oil  the  areoi  and  lavali  of  the  gome  and  find  the  porti  of 
the  game  you  didn't  know  existed  without  being  killed."  Deoctivating  the 
cartridge  at  any  point  you  choose  enables  you  to  continue  to  play  the  game 
totally  normally. 

The  Infinity  Machine  is  brought  to  you  at  $24.99  by  Mattertronic,  producers 
of  incredible  value  Commodore  64/1 38K  software  such  as  Slugger,  S'O-ilde 
Soccer  and  The  Last  V8  all  available  at  S9.99. 
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with  COMPUTE!  Books'  _ 

40  Great  Flight  Simulator  Adventures 

•Maneuver  around  the  towers  of  the  World  Trade  Center. 
•Sightsee  the  Hudson  River. 
•Practice  night  flying  and  aerobatics. 
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A  COMntni  iDiilii  Pi£lcalton 


40  Great  Flight  Simulator  Adventures 

Charles  Qulick 

Forty  exciting,  customized  flight  simulator  scenarios  put  you  In  the 
pilot's  seat  as  you  fly  over  bridges,  around  skyscrapers,  and  land 
at  mysterious  airports.  Flight  Simulator  (IBM  PC)  and  Flight  Simu- 
lator II  (Apple  II,  Commodore  64,  Atari)  are  two  of  the  most  popu- 
lar games/simulations  for  personal  computers.  With  this  book,  you 
can  experience  flight  adventures  from  the  moment  you  load  the 
program.  Parameters  set  up  each  flight  and  a  running  commentary 
describes  what  you'll  see  (and  where  to  look  to  see  it).  Rangirfg 
from  the  simple  and  straightforward  to  the  advanced  and  even 
mystical,  these  40  flights  will  open  a  new  dimension  to  an  already 
outstanding  program. 
$9.95     ISBM  0-67455-022-X 


Note:  night  Simulator  from  Microsoft  Corporation  or  Flight  Simulator  II 
from  Sublogic  Corp.  is  required  In  order  lo  use  this  Iwok.  The  book  is 
designed  to  enhiance  the  programs. 


Please  send  me  

(ISBN  IHo.  0-87455-022-X) 

All  orders  must  be  prepaid  in  U.S.  funds. 

Subtotal  

NC  residents  add  4.5%  tax         


,  copies  of  40  Great  Flight  Simulator  Adventures  at  $9.95  each. 


$2.00  shipping  and  handling 
charge  per  book.  

Total  amount  enclosed  

n  Payment  enclosed  (check  or  money  order) 

D  Charge     D  Visa     D  MasterCard     D  American  Express 


To  order  this  exciting  adventure  guide,  mail 
the  attached  coupon  with  your  payment  to 
COMPUTE!  Books,  P.O.  Box  5038, 
F.D.R.  Station,  New  Yoric,  Ny  10150.  Or  call 
toll  free  1-800-3466767  (in  NY  212-887-8525.) 
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.  Zip , 


Please  allow  4-6  weeks  fof  delivery. 
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East,  and  Africa  from  Holt  Saunders,  Ltd.,  1  St.  Anne's  Road, 
Eastbourne,  East  Sussex  BM2t  3Un,  England. 
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ADVENTURES 


This  follow-up  to  the  popular  40  Great  Flight  Simulator 
Adventures  brings  you  40  more  exciting,  suspenseful 
flight  simulator  scenarios  to  help  you  get  the  most 
enjoyment  from  your  Flight  Simulator  or  Flight  Simu- 
lator H  software. 

40  More  Great  Flight  Simulator  Adventures 
Charles  Gulick 

Microsoft's  Flight  Simulator  i\BM  PC)  and  Sublogic's  Flight  Simulator  II  (Ap- 
ple II,  Commodore  64,  Atari)  are  two  of  the  most  popular  software  pack- 
ages today.  They  put  you  In  the  pilot's  seat,  lettSng  you  experience  the 
thrill  of  flight.  Now,  40  More  Great  Flight  Simulator  Adventures,  the  sec- 
ond such  guide,  brings  you  more  dazzling  flights  drawn  from  both  fact  and 
fancy. 

Now  you  can  fly  where  no  one  has  flown  before,  with  the  author  as 
your  flight  instructor.  He  helps  you  explore  the  unknown  regions  of  flight 
simulation — taking  you  through  cities,  over  mountains,  under  bridges — as 
you  explore  America  from  the  air.  Complete  parameters  and  instructions 
at  each  step  make  flight  easier  and  more  exciting  than  ever  before. 
$9.95     ISBN  0-87455-043-2 

Note:  The  Flight  Simulator  program  itself  is  not  included  and  must  be  pur- 
chased separately. 
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Nobody's  quite  sure  what  program- 
ming talent  is,  where  it  comes  from, 
or  whether  or  not  there  are  correla- 
tive talents.  It  is  popularly  assumed 
that  facility  in  math  ties  in  with  ap- 
titude for  computer  programming. 
Some  colleges  even  make  math 
courses  prerequisites  to  a  major  in 
computer  science. 

However,  an  extensive  survey 
of  the  best  programmers  at  a  major 
American  corporation  revealed  that 
there  is  no  direct  link  between 
mathematical  facility  and  the  abili- 
ty to  effectively  communicate  with 
computers.  Instead,  the  survey  un- 
covered a  strong  correlation  with 
musical  ability  and  ^vith  those  who 
had  majored  in  English. 

It's  easy  enough  to  guess  why 
English  majors  would  do  well — 
they've  spent  years  developing 
their  ability  to  communicate  effec- 
tively, and  programming  is  essen- 
tially a  special  kind  of  commu- 
nicadon:  man  to  machine. 

What  musical  aptitude  has  to 
do  with  it  is  somewhat  less  easily 
imagined.  Some  have  suggested 
that  music  combines  the  freedom  of 
expression  of  art  with  formal  rules 
and  that,  like  programming,  it  calls 
upon  a  person's  imagination  while 
simultaneously  requiring  a  focused 
attention  to  the  rules  of  the  game. 

Recent  studies  of  elementary 
and  junior  high  school  students 
who  show  an  aptitude  for  computer 
programming  have  revealed  an  in- 
teresting relationship:  the  best  pro- 
grammers also  scored  highest  on 
personality  tests  in  the  areas  of 
adaptability  and  flexibility  and 
scored  lowest  on  tests  of  rigidity. 
This  parallels  somewhat  the  musical 
abilities  association  and  suggests 
that  these  personality  types  flourish 
in  the  atmosphere  of  restrained  free- 
dom characteristic  of  both  musical 
and  programming  activities.  Nota- 
bly, students  scoring  at  the  extreme 
ranges  of  the  masculinity/femininity 


scales  correlated  poorly  with  pro- 
gramming skill.  In  fact,  any  rigidi- 
ties of  behavior  seemed  to  retard 
programming  abilities. 

Of  course,  much  more  study 
needs  to  be  done  before  any  truly 
predictive  tests  can  be  developed. 
These  early  studies  reveal  tentative 
correlations,  but  it's  too  soon  to 
know  whether  these  results  will  en- 
dure, will  eventually  prove  to  be 
substantial  indicators  of  this  new 
talent. 

And  there  are  clearly  many 
kinds  of  programming.  Designing 
the  most  efficient  sorting  algorithm 
in  machine  language  requires  con- 
siderable experience  and  not  a  little 
patience.  Working  with  a  team  to 
put  together  an  airline  reservation 
application  program  demands  tol- 
erance of  the  considerable  delay  be- 
tween actions  and  results  as  well  as 
the  capacity  for  intensive  communal 
labor.  Writing  an  arcade  game  calls 
upon  special  imaginative  gifts  and  a 
sensitivity  to  playability,  that  balance 
between  simplicity  and  challenge. 

Programs  are  created  when  the 
programmer  communicates  rules 
for  the  computer  to  follow,  man  to 
machine.  But  there's  another  more 
important  act  of  communication — 
the  interaction  between  the  com- 
puter and  the  program's  user.  This 
is  communication  machine  to  man. 
No  matter  how  full  of  features,  how 
speedy  or  well -constructed  it  is,  a 
word  processor  which  doesn't  com- 
municate effectively  with  the  user 
will  never  become  popular.  Per- 
haps it's  in  this  area  of  program- 
ming, often  called  the  user  interface, 
where  the  abilities  of  English  ma- 
jors are  particularly  valuable. 

Ultimately,  it  would  be  quite 
valuable  to  be  able  to  know  in  ad- 
vance who  is  and  who  isn't  likely  to 


do  well  talking  to  machines.  Chil- 
dren could  be  guided  into  or  away 
from  this  field;  corporations  would 
be  able  to  refine  their  hiring  meth- 
ods; and  otherwise  potentially  ex- 
cellent programmers  wouldn't  be 
excluded  from  computer  science 
courses  simply  because  they 
weren't  adept  at  calculus.  However, 
it's  equally  possible  that  there  is  no 
reliable  predictor  and  the  only 
proof  of  programming  ability  is  the 
writing  of  a  good  program. 

Here  at  COMPUTE!  we've  pub- 
lished excellent  programs  created 
by  every  age  group,  from  every 
geographical  area,  programs  writ- 
ten by  college  professors  and  high 
school  students— in  short,  polished 
programs  written  by  a  complete 
spectrum  of  educational  and  occu- 
pational backgrounds.  No  real  pat- 
terns have  emerged  except  that  the 
majority  of  submissions  are  from 
males.  But  computers  are  a  quite 
new  phenomenon  and  they  are  rap- 
idly penetrating  the  population  at 
large.  We'll  keep  a  lookout.  If  any 
trends  develop,  we'll  let  you  know. 

Richard  Mansfield 
Senior  Editor 
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First,  there  was  PHANTASIE'",  one  of  the  most  popular 
fantasy  role-playinj 
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ames  ever  made. 


Now,  a  new  adventure 

begins 


For  no  reason  other  than  for  pei  _ 
pleasure,  the  Dark  Lord  nichademu; 
fashfoned  an  evi!  orb,  through 
which  he  cast  a  curse  on  a 
beautirul  island  and  its  people. 

riow,  six  Intrepid  adven- 
turers under  your  guid- 
ance brave  the  crue! 
warlock's  wrath  to  find 
and  destroy  his  ne-     ^■^ 
^rious  handiwork. 

If  you've  played 
the  original 
PHAMTASIE,  you 
may  transfer  - 

those  same  '  , 

characters  to 
this  sequel, 
(f  you  haven't, 
don't  worry.  You 
always  start  with 
characters  that 

from  mere  humans  to  | 

exotic,  unearthly 
creatures. 
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This  exciting  adventure  can  start 
right  away  by  a  quick  visit  to  your 
local  computer/software  or  game 
store  today! 
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Earth  will  be  destroyed  in  12  minutes 
to  make  way  for  a  hyperspace  bypass. 

Should  you  hitchhike  into  the  next  galaxy? 

Or  stay  and  drink  beer? 


Slip  the  disk  in  youi*  computer  and  suddenly  you  iwe 
Aiihm'  Dent,  the  dubious  hei-o  of  TH  E  HITCHHIKER'S 
GUIDE  TO  THE  GALAXY,  a  side-splitting- mastenvork 
of  interactive  fiction  by  novehst  Dougks  Adams  wd 
Infocom's  Steve  Meretzky.  And  eveiy  decision  you 
m;ike  will  shape  the  stray's  outcome.  Supjwsc  for 
instance  you  t  ecide  to  linger  in  the  pub.  You  simply 
type,  in  plain  English: 

>DRINK  THE  BEER 

And  the  story  responds: 
YDU  GET  DRUNK  AND  HAME  A  TER- 
RIFIC TIME  FOR  TWELUE  MINUTESi 
ARE  THE  LIFE  AND  SOUL  OF 
THE  PUB»  THEY  Al  I 
CLAP  YOU  ON 
THE  BACK 


AND 
TELL YDU 
WHAT  A  GREAT 
CHAP  YOU  ARE  AND 
THEN  THE  EARTH  GETS 
UNEXPECTEDLY  DEMOLISHED,  YOU 
WAKE  UP  WITH  A  HANGOUER  WHICH  LASTS 
FOR  ALL  ETERNITY.  YDU  HAUE  DIED. 

Suppose,  on  the  other  hand,  you  decide  to: 

>EXIT  THE  TILLAGE  PUB  THEN  GO  NORTH 

In  that  case  you'O  be  off  on  the  most  mind-boggling! 
hilai-ious  adventm'e  any  cmthling  ever  had. 

You  commimicate-and  the  stoiy  resi»nds-in  full 
sentences.  So  at  eveiy  tuni,  you  have  hterally  thousands 
of  alternatives.  If  you"  decide  it  might  be  wise,  for 
instance,  to  wrap  a  towel  ai'ound  your  head,  just  siiy  so: 


>WRAP  THE  TOWEL  AROUND  MY  HEAD 

And  the  stoiy  responds: 

THE  RAUENOUS  BUGBLATTER  BEAST  OF 
TRAAL  IS  COMPLETELY  BEWILDERED. 
IT  IS  SO  DIM  IT  THINKS  IF  YOU  CAN'T 
SEE  11  >   IT  CAN'T  SEE  YDU. 

^  Simply  staying  alive  from  one  zany  situa- 

tion to  the  next  will  requii'e  eveiy  proton  of 
puzzle  solving  prowess  your  mere  mortal 
mind  can  muster.  So  put  down 
^[^  ,„^  ^j,^  that  beer  and  hitchhike 

"'*'*""'      down  to  your  loccd 
softwai'e  store  today. 
Before  they  put  that 
bypass  in. 


■#■■ 


^ar^' 


\i'i*  fiction  storii'S  rroin  Infocnm. 
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Editors  and  Readers 


Do  you  have  a  quesKon  or  a  problem? 
Have  you  discovered  something  that 
could  help  other  Cominodore  users? 
We  want  to  hear  from  you.  Write  (o 
Gazette  Feedback,  COMPUTEl's  GA- 
ZETTE, P.O.  Box  5406,  Greensboro, 
NC  27403.  We  regret  that  due  to  the 
volume  of  mail  received,  we  cannot 
respond  individually  to  programming 
questions. 

Switching  Cases 

I  was  recently  fooling  around  with 
CHR$  and  discovered  that  PRINT  CHR$ 
(14)  puts  the  letters  into  upper/lower- 
case mode.  Is  there  a  CHRS  that  changes 
them  back  to  uppercase/graphics? 

Matthew  Whi  taker 

Try  PRINT  CHR$(U2)  for  uppercase/ 
graphics.  You  can  find  a  complete  list  of 
these  CHR$  codes  (also  called  ASCII 
codes)  in  an  appendix  at  the  end  of  your 
user's  guide. 

The  Grammar  Of  Disk  Commands 

How  do  I  rename  or  scratch  a  program? 
When  I  try  the  examples  in  the  disk 
drive  manual,  they  don't  work.  The 
commands  I'm  using  are 

PRINT#15,  "RENAMEO:  newname  =  old 

name"  ,8 
PRINT#15,  "SCRATCHO:  program  name" 

,8 

Julie  Anne  Mood 

Computers  are  quite  literal  and  are  sensi- 
tive to  spelling  and  syntax.  You've  made 
at  least  one  error— the  ,8  should  not  be  in 
the  command.  Also,  before  you  PRINTS  to 
channel  15,  it  must  be  opened.  Type 
OPEN  15,8,15  to  prepare  channel  15; 
when  you're  done  sending  disk  com- 
mands, CLOSE  15  turns  it  off. 

All  disk  commands  can  be  abbreviat- 
ed to  a  single  letter;  "R"  instead  of  "RE- 
NAME" and  "S"  instead  of  "SCRATCH". 
This  saves  you  a  little  typing.  Also,  the 
character  after  the  command  is  the  num- 
ber zero  (0),  not  the  letter  O.  So,  to  scratch 
a  file  called  PINETREE,  enter  the  three 
lines  below: 

OPEN  15,8,15 

PRINT#15,  "SO:PINETREE" 

CLOSE15 

I  To  rename  a  file  currently  called 

OAK  to  the  new  name  CEDAR,  enter  these 
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three  lines: 

OPEN  15,8,15 

PRINT#15,  "ROiCEDAR-OjOAK" 

CLOSE15 

Readers  who  own  a  128  can  use  the 
built-in  SCRATCH  and  RENAME  com- 
mands instead  of  going  through  the  disk 
command  channel. 


Orderly  Characters 

I'm  taking  a  computer  class  in  high 
school.  My  teacher  showed  us  a  pro- 
gram that  waits  for  you  to  press  a  key 
and  then  prints  the  character  and  its 
ASCI!  code.  1  translated  it  to  Commo- 
dore BASIC  (listing  enclosed).  Most  of 
the  keys  work,  but  some  don't.  Can  you 
explain  what's  wrong? 

Mark  Riddle 

One  of  the  lines  in  your  program  is  IF 
A$>  =  "0"  THEN  50.  Line  50  then 
prints  the  character  and  its  ASCI!  code.  If 
the  character  in  A$  is  less  than  "0",  the 
program  loops  back  to  check  for  another 
key  to  be  pressed. 

Look  for  an  appendix  that  lists  ASCII 
and  CHR$  codes  in  the  back  of  your  user's 
guide,  the  book  that  came  with  the  com- 
puter. These  are  Commodore  ASCII  codes, 
not  true  ASCII,  so  they  may  differ  slightly 
from  the  ASCII  you've  studied  in  school. 
Some  of  the  numbers  are  different,  but  the 
idea  is  the  same. 

When  your  computer  executes  the  IF 
statement,  what  it's  really  doing  is  check- 
ing the  ASCII  value  of  the  string  variable 
A$  against  the  ASCII  value  of  the  string 
literal  "0".  (A  string  literal  is  a  series  of 
zero  or  more  characters  inside  quotation 
marks.)  The  character  "0"  has  an  ASCII 
value  of  48,  as  you'll  see  if  you  examine 
the  appendix  in  the  user's  guide.  Or  type 
PRINT  ASCC'O")  to  see  what  your  com- 
puter says.  You  could  also  try  PRINT 
CHRS(48),  to  verify  that  character  num- 
ber 48  is  a  zero. 

Your  program  is  almost  correct,  but  it 
prints  only  characters  higher  than  "0"  on 
the  list  of  ASCII  codes.  It  ignores  charac- 
ters such  as  I,  #,  or  /  (with  corresponding 
ASCII  codes  of  33,  35,  47)  because  they're 
less  than  CHR$(48),  the  string  literal  "0". 
To  fix  it,  change  the  IF  statement  to  IF 
A$>'=  CHR$(0),  or  if  you  warit  to  bypass 
the  control  codes  (color  changes  and  the 
like),IFA$>=  CHRS(32). 


Making  Backups 

1  always  use  the  Wedge  program  that 
comes  on  the  1541  Demo  disk.  I  have 
tried  repeatedly  to  copy  the  two  sepa- 
rate programs  from  the  Demo  disk.  I 
can  save  the  BASIC  program  called  "C- 
64  WEDGE",  but  no  matter  what  I  try,  I 
am  unable  to  save  the  "DOS  5.1"  pro- 
gram, the  machine  language  portion  of 
the  Wedge.  Can  you  set  me  right? 

James  C.  Piatt 

BASIC  programs  like  "C-64  WEDGE"  are 
easy  to  load  and  stoc  using  the  commands 
BASIC  offers.  BASIC  also  has  a  provision 
for  loading  machine  language  (MD  pro- 
grams, fust  add  the  number  1  after  the  8 
(for  example,  LOAD  "DOS  5.1",8,1).  Un- 
fortunately, there  is  no  command  to  save 
an  ML  file  on  the  64.  Many  other  comput- 
ers, iticluding  the  Commodore  128,  have  a 
command  to  do  this  (BSAVE). 

One  solution  is  to  use  the  "MLX" 
machine  language  editor.  This  only  works, 
however,  if  you  know  the  starting  and 
ending  addresses  of  the  program  you're 
trying  to  save.  To  back  up  DOS  5.1,  you'd 
load  and  run  MLX  and  give  it  a  starting 
address  of  CCOO,  ending  address  CFFF. 
Load  DOS  5.1  from  MLX,  switch  disks, 
and  save  to  the  new  disk  (see  the  MLX  in- 
struction page  for  more  details).  If  you 
don't  know  the  starting  and  ending  ad- 
dresses of  the  program,  you  can't  use  MLX 
to  make  a  backup. 

The  folloioing  short  program  simpli- 
fies the  copying  of  Commodore  64  pro- 
gram files.  It  works  with  both  ML  and 
BASIC  programs.  Before  you  run  it,  put  a 
disk  into  the  drive.  When  the  program  is 
run,  it  writes  a  program  called  COPYIT 
on  the  disk. 

JF    10    0PEN2, 8,1, "COPYIT" SPRINT 

#2,CHRS(0);aiR5(I92); 
JG    20    C»:0:FORJ\=1TO139jREADB!C  = 

C+B;PRIKTt2,CHR5(D ) ; :NEX 

T I  CLOSE  2 
CK    30    IFCO20455THENPRINT" 

{CLR}{2    DOWNIDATA    ERROR" 

:STOP 
CS    40    PRINT"(CLRJ {2    DOWN) DONE" 
EK    50    DATA    32,109,192,32,253,1. 

74,3  2,158,173,32,130,18  3 

,166,34,164,3  5,32.189,2  5 

5 
DP    60    DATA    169,2.16  2,8,160,0,3 

2,186,2  55,32,192,255,162 

,2,32,198,255.32,228 
QM    70    DATA    255,160,0,145,251,1 

65,144,206,6,32,125,192, 

76.36,192, 165. 251, L 33, 25 
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more  power  to 
your  Commodore 

Nobody  understands  how  to  get  the  most  out  of  Commodore  computers— 

without  having  to  add  more  machine— better  than  Brady  Books.  And  now  you 

can  too.  Call  toll-free  or  use  the  coupon  below  to  order  today. 


1.  T*iich«9  you  atHUI  uslncf  Ehe  DOS,  disk 
loiFnalllri'g  ind  org^nifBEJon,  eTif*ct- access 
pr&gmmmlnQ,  I>OS  prDl'^cticn  recoveiing 
"dimmo'ffd"  aals.  and  incTudvi  an  ovtrvhaw 
Of  DOS  3  e  Also  lnc:iucic<i  dlik  RAM  m«p, 
malh  ccnverslon  FDutknos,  and  a  dit- 
aftiainbl#<f  and  annolatfid  DOS,  S10.95 


2.  ClarLHei  c-onfuslng  ar?a}  end  carnrct& 
omluJon9lnihe«tuipinent  ju»t'&nn»n- 
uil.  You1l  Ifl'BJ'nhDW  ■□  validate,  InlllalJfe, 
r«uie  dJika,  and  more.  Aiao  JncludaK  a  mgil^ 
fng  HbI  application  Fisting  lor  dtrmonit ration 
ai  woU  as  aoma  of  tho  bq)l  uillity  prograirs. 
S19.QS 


3.  A  revision  01  the  bvstselling  claialc  {ol-d 
tdtlian  Hhown  abovQ),  thia  r«aT  l«arn-by- 
<>olng  tutorial  Includes  cf  is  cuss  Ions  ol  chip 
archUficture  along  wJth  comma ndi  arvd  \m- 
pofLantconcftpt^  such  as  QLJipui,  addn&st 
inod4t,  monnory  rn«ps,  nnd  llnKLns  OASIC  to 
machin*  Lanauaga,  Parfact  iot  rxw  1026 
.$U.3s|&tatt«vili«blt| 


4,  Pvriecl  beginnsf  ^  FntroduCtlOn  to 
atJPtmbler.  Snows  how  to  v«riio.  d«bug.  and 
axacule  programs  and  incEucHrt  «i«HrcTsesto 
familLariia  you  wHih  th«  iniiructksn  Ml  ot 
th«  QSrg  procciior.  Si4,a&  (DItk  and  kit 
av^labl*} 


uuriaiHJdDrs 
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HANDBOOK  OF 


SIMONS' 
BASIC 


S-  Whh  a  foreword  wrtftwi  by  D«vld  Sirnon 
him  s«if ,  h}4r4  "i  tha  TLra  i  a  F>d  Itt!  ward  on 
Stmona^  BASIC,  A  comphata  nivnnc*  to  1M 
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HC3   80   DATA   165,252,133,254,32, 
109,192,3  2,228,255,201,6 
7,208,249,169,2,162,8,16 
0 
AR   90    DATA    1,32,186,255,32,192 
,2  55,16  2,2,32,201,255,32 
,132,192,32,125,192,165, 
251 
XF   100   DATA   197,253,208,244,16 
5,252,197,254,208,238,3 
2,132,192,169,52,133,25 
1,169 
GB   110   DATA  8,133,252,169,2,3  2 
,195,255,76,204,255,230 
,251,208,2,230,252,96,1 
60 
KR   120    DATA    0,177,251,76,210,2 
55 

To  copy  a  program,  LOAD  "COPY 
FT"  ,8,1,  then  type  NEW.  Insert  the  disk 
containing  the  program  to  be  copied  into  the 
drive.  Type  SYS  49152," filename",  sub- 
stituting the  name  of  the  file  you  want  to 
copy  for  "filename". 

When  the  red  disk  drive  light  goes  off, 
remove  the  disk  and  put  the  disk  onto  which 
you  want  to  copy  the  program  into  the 
drive.  Press  the  C  key  (remember  that  C 
means  Copy).  When  the  READY  prompt  ap- 
pears, your  copy  is  done. 


Commodore  POKEs 

Could  you  print  a  list  of  POKEs  for  the 
64  like  the  ones  you  published  for  the 
128  in  the  March  issue?  These  were  the 
POKEs  for  disabling  RUN/STOP-RE- 
STORE and  the  like. 

Stuart  Hopcraft 

We've  assembled  the  following  useful 
POKEs  from  previously  published  lists. 


If  you  disable  the  keyboard  in  direct 
mode,  you  won't  be  able  to  enter  the  POKEs 
to  get  it  back  because,  of  course,  the  key- 
board is  inoperative.  RUN /STOP -RE- 
STORE still  works,  unless  you've  disabled 
it,  too,  and  will  allow  you  to  regain  a  func- 
tional keyboard.  Also,  strange  things  hap- 
pen when  you  POKE22,35  to  stop  the 
printing  of  line  numbers.  For  one  thing, 
printing  a  string  inside  quotation  marks 
(PRINT  "ABC")  won't  work,  although 
string  variables  can  still  be  printed. 

The  POKE  to  remove  line  numbers 
gives  you  a  simple  sort  of  word  processor. 
You  can  type  a  message  with  line  numbers 
as  if  a  were  a  BASIC  program,  enter  the 
POKE,  and  then  LIST  to  the  printer.  Your 
message  will  print  out  with  no  numbers. 


Reprogramtning  The  Function  Keys 

Is  there  a  way  to  disable  the  Plus/4's 
function  keys  (which  are  preset),  so 
they  could  be  used  for  various  functions 
in  other  programs? 

Frank  E.  Armstrong 

The  128,  Plu$/4,  and  16  all  have  a  KEY 
command  which  does  two  things.  Type  KEY 
all  by  itself  and  you'll  see  the  current  list  of 
function  key  definitiotis.  It  also  allmvs  you 
to  redefine  the  strings  printed  by  the  func- 
tion keys.  Entering  KEY  1,  "OPEN  4,4: 
CMD4:  LIST"  +  CHR$  (13)  would 
change  fl  to  print  the  commands  for  listing 
a  program  to  the  printer  plus  a  carriage  re- 
turn, the  CHR$(13).  Add  a  number  1-8  after 
KEY,  followed  by  a  comma  and  the  charac- 
ters or  CHR$  codes  you  wish  to  be  printed. 


64 


VIC  Plus/4,  16 


128 


Disable  LIST 
Enable 

775,191 
775,167 

775,223 
775,199 

774,187 
774,110 

775,139 
775,81 

Disable  SAVE 
Enable 

819,246 
819,245 

818,73 
818,133 

816,136 
816,164 

818,180 
818,78 

Disable  LOAD 
Enable 

816,157 
816,165 

816,103 
816,73 

814,239 
814,74 

816,0 
816,108 

Disable  RUN/STOP 
Enable 

808,239 
808,237 

808,100 
808,112 

806,103 
806,101 

808,100 
808,110 

Disable  RESTORE 
Enable 

792,193 
792,71 

792,7 
792,173 

— 

792,125 
792,64 

Disable  keyboard 
Enable 

649,0 
649,10 

649,0 
649,10 

1343,0 
1343,10 

2592,0 
2592,10 

No  keys  repeat 
All  keys  repeat 

650,64 
650,128 

650,64 
650,128 

1344,64 
1344,128 

2594,64 
2594,255 

Enable  repeating  keys  (space,  delete,  and  cursor  keys) 

650,0  650,0  1344,0 


Clear  keyboard  buffer  (before  INPUT) 

198,0  198,0 


239,0 


Change  character  color,  x  is  0-7  for  VIC,  0-15  for  others 
646,s:  646,:t  1339,* 

Remove  line  numbers  during  LIST 

22,35  22,35  22,35 

Enable  22,25  22,25  22,25 


2594,0 

208,0 

241,*^ 

24,37 
24,27 


To  make  the  function  keys  act  as  they 
do  on  the  VIC  and  64,  enter  these  lines: 

10  C  =  133 

20  FOR  J  =  1  TO  7  STEP  2 

30  KEY  J,  CHRWQ:  KEY  J+1, 

CHR$(C  +  4) 
40  C  -  C  +  1:NEXTJ 

After  runtiing  this  program,  the  func- 
tion keys  will  be  defined  as  the  ASCII  codes 
133-140.  A  program  could  test  for  f 3,  for  ex- 
ample, with  something  like  411  GETKEY 
AS:  IF  A$  =  CHR$(134)  THEN  500.  At 
that  point  in  the  program,  if  the  user 
pressed  /3,  the  program  would  go  to  line 
500. 


Spelling  Practice 

I  use  "SpeedCheck"  (December  1985), 
the  spelling  checker  for  SpeedScript,  as 
an  educational  aid  for  my  three  elemen- 
tary school  children,  i  encourage  them 
to  bring  home  a  list  of  their  spelling 
words,  which  I  then  enter  into  the 
SpeedCheck  dictionary  of  words.  Once 
this  is  done,  I  recite  the  words  as  my 
child  types  them  in  with  SpeedScript. 
The  spelling  checker  then  highlights 
any  misspelled  words. 

This  not  only  makes  studying  the 
spelling  list  more  fun,  it  also  helps  the 
child  learn  the  computer  keyboard. 

Richard  L.  Eberhardy 

You've  invented  an  interesting  new  appli- 
cation for  "SpeedCheck";  it  sounds  as  if  it 
works  well. 


Nested  Loops 

In  one  of  your  programs,  a  common 
mistake  was  made.  FOR  and  NEXT 
should  be  used  in  pairs,  not  FOR-FOR 
followed  by  NEXT-NEXT.  A  proposed 
solution  for  "Bug-Swatter"  is  to  split 
that  part  of  the  program  into  two  sepa- 
rate loops. 

G.  Brandt 

That  part  of  the  program  is  written  correct- 
ly; there's  no  error  in  the  line  you  men- 
tioned. The  situation  you've  described  is  a 
nested  FOR-NEXT  loop,  where  one  loop 
is  inside  another.  Type  in  the  follau'ing  pro- 
gram to  see  fiOTi'  nested  loops  operate.  It 
works  on  all  Commodore  computers. 

10  FOR  J  =  :  TO  5 

20  PRINT  J,  "OUTER  LOOP" 

30  FOR  K  =  1  TO  3 

40  PRINT  K;'TNNER"; 

SO  NEXT  K:  PRINT 

60  NEXT  J 

The  loop  that  uses  the  variable  K  as  an 
index,  lines  30-50,  counts  from  1  to  3.  But 
it's  completely  inside  the  J-loop,  which  re- 
peals 5  times,  so  the  K-loop  counts  to  3  a  to- 
tal of  5  times.  The  "OUTER  LOOP" 
message  prints  5  times,  while  the  "INNER" 
message  appears  15  times  (5  X  3). 

This  is  the  correct  method  for  usitig 
two  loops  at  the  same  time.  The  inner  loop 
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IS  said  to  be  nested  in  the  outer  loop.  Note  in 
the  example  above  that  line  10  starts  thej- 
loop  and  line  60  ends  it.  The  K-loop  runs 
from  line  30  to  50,  The  first  loop  to  start 
should  alwap  be  the  last  to  finish.  Another 
way  of  looking  at  it  is  that  a  nested  loop 
should  be  completely  inside  the  outer  loop. 
Placing  one  hop  inside  another  is  a 
useful  programming  technique.  It's  used 
widely  in  alphabetizing  and  sort  routines 
and  comes  in  handy  when  you're  worldng 
with  arrays. 


The  Paperwork  Stacks  Up 

Here  is  a  program  that  doesn't  work  on 
my  128: 

10  FOR  A  ■=  1  TO  10 

20  PRINT  "HELLO"; 

30  GOSUB  200 

40  END 

200  PRINT  "GOODBYE" 

210  NEXT  A 

220  RETURN 

I've  programmed  for  a  few  years 
with  the  Apple  He,  TI-99/4A,  and  now 
the  128,  and  I  can't  say  I've  run  across 
this  problem  before.  Could  you  please 
explain  why  this  program  won't  work? 
L.  Darrell  Olson 

You  cannot  split  a  FOR-NEXT  loop,  putting 
the  FOR  in  the  main  program  and  the 
NEXT  in  a  subroutine.  Here's  why: 


Imagine  that  you've  received  several 
letters  in  the  mail  and  you  place  them,  one 
atop  another,  in  a  neat  pile.  Each  piece  of 
mail  is  covered  by  another,  except  the  one 
on  the  top.  To  get  to  the  third  one  dawn,  you 
must  remove  the  two  letters  from  the  top. 

Computers  have  an  area  of  memory 
called  the  stack,  which  operates  a  lot  like 
this  fictional  pile  of  correspondence.  You 
can  push  numbers  onto  the  stack  and  pull 
numbers  off  the  top.  But  only  the  number  on 
top  of  the  stack  is  directly  accessible. 

The  Commodore  128  (as  well  as  the 
VIC,  64,  Plus/4,  and  16)  saves  various 
information  on  the  stack.  In  a  simple  FOR- 
NEXT  loop,  the  FOR  pushes  information 
about  the  loop  onto  the  stack.  Then,  when 
the  128  sees  the  NEXT  instruction,  it  pulls 
that  infomalion  off  the  stack  and  decides 
whether  the  loop  should  continue  or  end.  If 
the  loop  isn't  finished,  the  information  re- 
mains on  the  stack.  The  most  recently  start- 
ed loop  has  its  data  on  top  of  the  stack. 

Incidentally,  this  is  the  technical  rea- 
son for  the  nested-loop  rule  mentioned  in 
the  previous  letter.  If  you  start  the  first  loop 
with  the  index  variable  J,  the  J  information 
is  pushed  onto  the  stack.  Then,  when  you 
start  the  K  loop,  the  K  information  is  pushed 
on  top  of  the  stack.  The  NEXT  K  must  come 
before  the  NEXT  f,  because  the  loop  infor- 
mation for  K  is  higher  on  the  stack. 

Subroutines  also  use  the  stack.  When 
GOSUB  200  dine  30)  executes,  the  128  has 
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to  remember  where  to  come  back  to  when 
the  subroutine  is  done.  The  relevant  infor- 
mation IS  pushed  on  the  stack.  When  RE- 
TURN ends  the  subroutine,  the  computer 
pulls  that  data  back  and  jumps  back  to  the 
line  after  the  GOSUB. 

In  your  program,  the  FOR  pushes  some 
information  on  the  stack,  then  the  GOSUB 
pushes  more  information  (which  is  now  the 
top  of  the  stack).  When  the  NEXT  occurs 
within  the  subroutine,  your  128  tries  to  lo- 
cate the  information  about  the  loop.  But 
what  it  finds  on  the  stack  is  the  GOSUB, 
which  isn't  the  right  information.  As  a  re- 
sult, it  stops  and  prints  the  NEXT  WITH- 
OUT FOR  error. 

This  is  not  a  quirk  of  Commodore  com- 
puters. You'll  find  that  the  Apple  and  TI  re- 
turn similar  error  messages  (the  message  is 
worded  differently,  but  the  error  has  the 
same  cause) 


Hidden  lines 

How  do  you  make  a  line  number  disap- 
pear when  someone  tries  to  list  a  BASIC 
program?  Also,  how  do  you  make  an 
entire  line  flash  and  then  erase  itself? 
Mark  Sanders 

List  the  line  you  want  to  flash  and  add  a 
colon,  REM,  and  a  quotation  mark: 

:REM" 

Press  RETURN  and  then  cursor  back 
up  to  the  end  of  the  line.  Press  CTRl-9 
(RVS  ON)  and  then  type  enough  reverse 
T's  to  match  the  number  of  characters  up 
to  and  including  the  quotation  mark  after 
the  REM.  When  the  line  is  listed  to  the 
screen,  the  reverse  T's  act  as  delete  char- 
acters. The  line  prints  and  is  quickly 
deleted. 

This  trick  doesn't  prevent  users  from 
listing  to  the  printer,  however,  because 
it's  not  possible  for  printers  to  delete  or 
erase  characters  once  they've  been  printed 
on  paper. 


Golfing  Stats 

For  two  years  I've  been  using  a  BASIC 
program  for  the  64  to  calculate  handi- 
caps and  keep  win/loss  records  for  my 
Retiree's  Golf  League.  My  problem  is 
that  the  league  expands  to  160  players 
each  winter  and  the  program  uses  a  di- 
rectory entry  for  each  man,  I  therefore 
can  handle  only  144  golfers  on  a  single 
disk,  with  the  records  for  the  extras  on  a 
second  disk. 

Last  summer  I  purchased  a  Com- 
modore 128  with  the  expectation  that 
when  1  bought  a  1571  disk  drive,  it 
would  use  both  sides  of  the  disk  and 
allow  288  directory  entries.  But,  alas, 
the  1571  allows  only  144  entries.  So  this 
past  winter  1  had  the  same  problem. 

It  has  occurred  to  me  that  maybe 
there  could  be  a  way  to  get  288  entries 
by  reprogramming  the  1571  to  use  only 


one  side  of  the  disk  at  a  time.  If  you 
could  help,  I'd  appreciate  it. 

George  Cowing 

You're  right,  the  1541  and  1571  both  have 
a  limit  of  144  directory  entries.  The  direc- 
tory track  contains  exactly  IS  disk  sectors 
and  each  can  hold  information  about  8 
files.  Hence  the  144  entry  maximum. 

You're  also  right  about  expanding  the 
1571's  directory  to  288  entries.  The  1571 
can  treat  double-sided  disks  as  if  they  are 
two  single -sided  disks. 

First,  insert  a  new  double-sided  disk 
into  the  drive  and  type  two  lines: 

OPENiS,8,15/'U0>M0" 
CLOSE15 

This  makes  the  1571  act  like  a  single- 
sided  1541.  Think  of  MO  as  "mode  zero" 
(MI  turns  the  drive  back  into  a  double- 
sided  1571,  which  is  mode  one).  Be  sure  to 
type  the  O's  as  zeros,  not  the  letter  O. 

Even  though  it's  using  only  one  side, 
the  1573  still  has  two  read/write  heads 
(head  0  and  head  1).  Turn  on  head  0  and 
format  that  side  of  the  disk  with  the  fol- 
lowing lines: 

OPEN  :5,8,15,'^IO>HO" 
PRlNT#15,"N0:diskname,id" 
CLOSE  15 

Formatting  erases  everything  on  the 
disk,  so  be  sure  not  to  use  a  disk  contain- 
ing anything  you  want  to  keep.  Now  type 
the  three  lines  above  again,  but  substitute 
"UQ>H1"  in  the  first  line  (this  switches 
over  to  read/write  head  1).  Also,  use  a  dif- 
ferent disk  name  and  a  different  ID.  The 
different  ID  is  essential;  if  you  use  the 
same  ID,  you  may  encounter  some  serious 
problems. 

Once  you've  created  the  two-headed 
disk,  you  might  want  to  mark  the  label  so 
that  you  don't  treat  it  as  a  normal  double- 
sided  disk.  To  use  the  disk  in  your  pro- 
gram, you'd  want  to  find  a  dividing  point; 
for  example,  names  A-M  on  one  side  and 
names  N-Z  on  the  other.  Start  the  pro- 
gram with  the  "UO>MO"  command  to  put 
it  into  mode  0  (1541  emulation),  and  then 
switch  sides  by  sending  "UO>HO"  and 
"UO>m"  to  channel  15. 

One  more  thing:  When  you  send  the 
command  to  switch  sides,  you  should  not 
have  any  files  open.  Close  all  files  (except 
the  disk  command  channel  15)  before 
changing  read/write  heads.  After  switch- 
ing, it  wouldn't  hurt  to  initialize  the  disk 
by  issuing  a  DCLEAR  (128  mode)  or  a 
PR]NT#15."I0"  (64  mode). 


Safe  Memory 

[  have  a  couple  of  questions  about  pro- 
grams for  the  64.  The  program  "Arcade 
Baseball"  (May)  begins  with  POKE 
56,48:  POKE  55,0.  What  do  these 
POKEs  do?  I  have  seen  them  in  other 
programs,  so  they  would  seem  to  have 
some  widespread  use.  When  1  enter 
them  in  direct  mode,  however,  nothing 


TWo-On-TWo  Basketball  Action 

One-on-one  is  OK  for  a  little  practice,  but  real  basketball  is 
a  team  sport  To  be  really  good  at  it,  you  need  aU  the  skills  — 
passing,  dribbling,  shooting,  stealing  and  rebounding. 
That's  what  it  takes  to  win  a  championship.  That's  what 
GBA  Championship  Basketball"^  Ttoo-on-TWo™  delivers. 
FYom  the  roar  of  the  crowd  to  the  swish  of  the  net,  from 
slam  dunks  to  three-point  shots,  it's  all  here  —  fast  and 
competitive. 

Not  only  is  there  team  action,  but  you  can  even  compete 
in  a  4-division,  23-team  league  —  all  the  way  to  the  playoffs 
and  the  GBA  Championship  game! 
When  you're  ready  to  jtunp  into  the  big  leagues  of  com- 
puter basketball,  start  with  the  game  that  begins  where 
the  others  leave  off—  GBA  Championship  BasketbaU: 
TWo-on-lWo. 
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seems  to  happen. 

Also,  very  often  in  machine  lan- 
guage programs,  I  see  the  number  169 
followed  by  the  number  0.  Is  there 
some  special  significance  to  these  t^vo 
numbers? 

Paul  Dexter 

When  you  first  turn  on  a  64,  you'll  find  the 
numbers  1  and  8  in  locations  43-44  and 
the  numbers  0  and  160  in  55-56.  These 
numbers  refer  to  memory  addresses;  to 
convert  them  into  decimal  notation,  mul- 
tiply the  second  number  by  256,  and  odd 
the  first  number  (8  times  256  is  2048,  then 
add  1  to  get  2049).  The  pointer  in  address- 
es 43-44  contains  the  loivest  address 
available  for  a  BASIC  program,  which  is 
2043  ($0801  in  hexadecimal  notation),  lo- 
cations 55-56  point  to  40960  (hex  SAOOO), 
one  byte  above  the  highest  location  avail- 
able for  a  BASIC  program.  These  are 
sometimes  called  the  bottom  of  BASIC 
and  the  top  of  BASIC,  respectively. 

Locations  43-44  and  55-56  are  im- 
portant because  they  tell  the  computer 
which  part  of  memory  is  not  currently 
used  by  the  system.  Because  it's  free  mem- 
ory, you  can  put  BASIC  programs  and 
variables  in  this  space.  After  a  program  is 
loaded,  another  pointer  at  45-46  is  set. 
This  pointer,  sometimes  called  bottom  of 
variables,  indicates  where  the  BASIC  pro- 
gram ends  and  variables  begin.  All  of  the 
memory  between  the  bottom  of  variables 
and  the  top  of  BASIC  is  open;  when  you 
run  a  program,  variables  are  stored  here. 

This  poses  a  problem  for  sprites,  hi- 
res screens,  custom  characters,  machine 
language  (ML)  programs,  and  anything 
else  that  needs  memory.  If  you  put  an  ML 
program  in  the  variable  space,  chances 
are  good  that  variables  will  eventually 
overwrite  the  program. 

POKEing  new  values  to  55-56  and 
issuing  a  CLR  command  moves  the  top  of 
BASIC.  The  number  in  56  should  be  lower 
than  its  usual  value  of  2  60.  This  reduces 
the  memory  available  to  BASIC  programs 
and  variables.  It  also  sets  up  a  section  of 
memory  that's  safe  from  BASIC.  "Arcade 
Baseball,"  for  example,  needs  some  safe 
space  to  keep  the  sprite  shapes  and  custom 
characters. 

Entering  the  POKEs  in  immediate 
mode  might  seem  to  have  no  effect.  But  if 
you  type  PRINT  PRE(0)  before  and  after 
the  POKEs,  you'll  see  a  reduction  in  the 
amount  of  free  memory.  You  haven't  real- 
ly removed  any  memory  from  the  com- 
puter; you've  just  told  it  that  BASIC 
programs  must  fit  within  a  smaller 
amount  of  memory. 

The  169  and  0  you've  noticed  in  ma- 
chine language  programs  means  LDA  #0 
(LoaD  the  Accumulator  with  the  number 
0).  This  IS  a  common  ML  instruction,  one 
that's  usually  followed  by  a  store  (STA) 
command.  To  read  through  a  machine 
language  program,  you  need  a  disas- 
sembler, which  IS  a  program  that  trajts- 

16    COMPUTEls  GazBtia    August  1986 


lates  numbers  like  169  and  0  into 
corresponding,  easier- to-underst and 
mnemonics  such  as  LDA  #0. 


Reading  Alternate  Disk  Formats 

1  have  trouble  booting  WordStar  for  the 
Kaypro  II  on  my  128  and  1571,  On  the 
Kaypro,  all  1  have  to  do  is  type  WS  and 
the  program  is  booted.  On  the  128,  I've 
tried  typing  WS.  After  about  ten  sec- 
onds, the  disk  drive  stops  and  KAYPRO 
IV  appears  in  reversed  characters  on  the 
bottom  of  the  screen.  The  cursor 
doesn't  appear  again  until  I  press  RE- 
TURN. Can  you  help? 

Paul  Van  Beber 

With  certain  disk  formats,  CP/M  can't  tell 
for  sure  which  computer  the  disk  came 
from.  The  KAYPRO  IV  prompt  is  essen- 
tially asking  you  if  you're  using  a  Kaypro 
IV  disk.  You're  not,  so  press  the  right  and 
left  gray  cursor  keys  (above  INST /DEL  on 
the  top  row)  to  select  Kaypro  U.  Then 
press  RETURN.  If  you  plan  to  use  several 
Kaypro  U  disks,  you  can  lock  in  this  for- 
mat with  CONTROL-RETURN  instead  of 
RETURN.  If  you  do  this,  you  don't  have  to 
select  Kaypro  11  every  time  you  swap 
disks. 

For  more  about  disk  formats,  type 
HELP  ivhile  side  1  of  the  CP/M  disk  is  in 
the  drive.  Select  the  topic  C128-CP/M 
and  subtopic  MFM.-EORMATS  (type  the 
back-arrow  key  above  CONTROL  to  get 
the  underline  character). 


Disk  Flaws 

I  own  a  64  and  1541  disk  drive.  When  I 
type  L0AD"$",8  on  one  of  my  disks,  it 
prints  SEARCHING  and  LOADING,  but 
then  the  red  light  starts  blinking,  I've 
used  this  disk  before  and  it  has  been 
formatted.  What  did  1  do  wrong? 

Alfred  Schmalfuhs 

Your  letter  mentions  a  single  faulty  disk. 
Assuming  that  you  have  other  disks  which 
work  with  your  system,  you  can  probably 
rule  out  the  computer  and  disk  drive  as 
the  cause  of  the  problem.  It's  likely  that 
you  have  a  bad  disk.  Depending  on  what 
went  wrong  with  it,  you  may  or  may  not 
be  able  to  salvage  its  files. 

Since  you  can't  IX)AD"$"  to  get  a  di- 
rectory, there  may  be  something  wrong 
with  the  directory  track.  Run  the  follow- 
ing program  after  attempting  to  load  the 
directory,  while  the  1541's  light  is  still 
flashing: 

1  OPENlS,8,lS 

2  INPUT#15,  E,E$,T,S:  PRINT  E,E$,T,S 

3  CLOSEIS:  END 

You  should  see  the  error  number,  the 
error  message,  and  the  track  and  sector 
where  the  problem  occurred.  If  the  prob- 
lem is  on  track  18.  something  has  hap- 
pened to  the  directory.  Initializing  or 


validating  the  disk  may  help,  first,  enter 
this  line: 

OPEN15,8,15,'10":  CLOSEIS:  LOAD"$0",8 

If  thai  doesn't  work,  try  this: 

OPEN1S,8,15,"VO" 

The  process  of  validatitig  a  disk  takes 
some  time.  When  the  drive  busy  light 
turns  off  enter  CLOSEIS  and  try  loading 
the  directory  again. 

The  directory  track  may  be  scram- 
bled, which  means  initializing  and  vali- 
dating won't  have  any  effect.  One  possible 
cause  of  a  scrambled  directory  is  misusing 
a  program  that  writes  directly  to  a  disk 
and  putting  the  wrong  bytes  in  the  wrong 
places.  You  may  be  able  to  fix  it  with  a 
"track  and  sector  editor"  program,  if  you 
can  figure  out  which  bytes  should  be 
changed.  You'd  have  to  know  how  infor- 
mation is  organized  on  Commodore  disks 
and  be  able  to  recognize  the  bad  bytes  for 
this  to  work. 

You  may  also  have  a  magnetism 
problem;  disks  can  be  adversely  affected 
by  magnetism  from  a  motor,  a  television, 
or  some  other  electrical  equipment.  This  is 
not  usually  something  to  be  concerned 
about;  the  magnetism  put  off  by  most 
equipment  is  fairly  weak  and  frequently 
won't  have  any  effect  on  disks. 

The  disk  itself  may  have  a  physical 
flaw,  which  could  have  decn  there  when 
you  bought  it  or  could  have  been  a  result 
of  improper  handling  (poking  it  with  a 
ballpoint  pen  or  touching  the  exposed  disk 
surface,  for  example).  If  the  disk  is  dam- 
aged, there's  usually  nothing  you  can  do 
to  repair  it. 

Finally,  the  disk  may  simply  be  stuck 
in  its  sleeve,  unable  to  spin  properly.  You 
may  have  accidentally  set  a  heavy  book  on 
top  of  it  or  squeezed  too  many  disks  into  a 
disk  box.  The  solution  to  this  problem  is  to 
put  two  fingers  in  the  middle  of  the  disk 
and  gently  turn  it.  This  should  loosen  it 
enough  to  allow  it  to  spin. 

If  any  of  these  suggestions  help  and 
you're  able  to  load  the  directory,  it  xoould 
be  prudent  to  immediately  back  up  the 
files  on  the  disk.  If  it  failed  once,  it  may 
fail  again. 

The  128  Memory  Expander 

I  have  some  questions  about  the  1700 
RAM  Expansion  Module  I  just  pur- 
chased. I  had  hoped  I  would  be  able  to 
address  the  128K  in  banks  2  and  3  using 
the  Kemal  INDFET  and  INDSTA  rou- 
tines ($FF74  and  $FF77)  as  I  do  with 
bank  1.  Apparently  this  is  not  the  case; 
the  128  thinks  bank  2  is  bank  0  and 
bank  3  is  bank  1. 

Is  it  possible  to  directly  access  the 
expansion  memory  using  the  techniques 
I  use  for  bank  1?  If  not,  then  how  do 
you  "swap"  a  block  of  memory  in  ma- 
chine language?  If  Commodore  never 
intended  to  allow  direct  access  of  the 
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Packages  Avallablol  Alt  printem'tnlerlacefl.  ..calt  for  detaits! 


.  ■  shipping  on  soltwiirts  OftlfpfS  uver  SI 00. 00 

9  W&  !^txvp^  MaKterCurd.  V»s«  COO  anri  mail  ordeTs. 

A  Purthaso  CKd(**5  »fCopt«d  Ifom  quBlifii^  oofporatictns  and  Lf^i.l:fuii:j; 


Wb  are  a  Commodore  authorized  service  center 
prices  include  all  parts 
and  labor,  30  day 
warranty,  and  UPS 
return  ground  shipping 


Out  of  warranty  repair  rates; 

C-64 Se9.9S 

1541 579.95 

C-128,  1571 SCALL 

1541,  1571  align $29.95 


SB  Uov  ^ifri  cc'i'iJL'Tv 


'i.tlaclufuf  s  wiananty 


'■To  ordsr  tjy  mail:  We  accepl  money  order,  cenified  cPeck.  personal 
ctieck.  Allow  2  iveaMs  foi  personal  check  io  dear. 
Shipping;  S4  00  lor  soltwaie  and  accessories- S  10.00  for  printers  and 
colQ'  monilors  58  00  (or  bisK  dnves  aix)  ottiermonrWrsAdd  S3.00  pei  txjx 
shipped  COD  Call  loi  older  Bfiipp'ng  ctiarges  Additional  stiipptng  to- 
(quired  on  APO,  FPO.  AK,  HI.  and  lofeign  orders. 

Termar  ALL  PRICES  REFLECT  CASH  DISCOUNT,  ADO  1.9%  FOR 
MASTERCARD  OH  VISA.  Mao ulacturer's  warrant/ hdooied  wiin  copy  of 
our-  invoico.  ALL  SALES  ARE  FINAL.  Defcclive  items  replaced  or  ro 
pHlfHd  at  our  discroiion  Ponnsylvania  rosidenis  add  61b  sales  laji.  Pticas 
>>md.(»fm8.subiaa  lo change  wlihout, pfll)«t.,  v^v-'  ^'>V\" 


1 


MS  -  IMODEMS  -  MODEMS 

MESSENGER S42,95 

VOLKS  6470  sooijoo  baud  .5154.95 

1670 S157,9S 

1660 .....SCALL 

MITEY  MO S59.95 

VIP  TERMINAL S34.95 

VIDTEX  TERMINAL.. S23.95 

CompuServe  Starter  Kit  ..S19.95 

Playnet  Starter  Kit St  4.95 

MASTER  MODEM  S39.95 

IrvHudc^  Dow  Jonos,  Gompusofvo  Timo 


Printer 
Closeouts! 


/VEC8027A 

105  CPS.  Fricuon 
■  -,    and  Iraclor  teed 
'  ■     WOfks  wiifi  Pnni  Shop! 

vC^  cardco 

^-;   tQI  Daisywheel,,^.., 

$179     ^ 


iiiliew 


nKRKVWWw 


TUSSEY  COMPUTER  PRODUCTS  l^A4%[lfGE.PA.eso. 


i28^C:LASSIFIED 


INFORMATION  AND 

PA  ORDERS  814-234-2236 


OPEN  9-8  Mon-Fri;  10-5  Sat  EAST  COAST  TIME 


^ST  SELUNG  QAMES 

Hitchhikers  guide  ...     S22.95 

F-16  Strike  Eagle Sal  9S 

KarateVa Jl  9  95 

Kung  Fg  (Spinnaliefl tcsN 

Fligtit  Sitra>lal«  II Ma.95 

FS  li  ScBPWry  !lstu S15  95 

Jet SZ9.95 

MNCrdaaauB  Basebail i2?K 

MftDleaguQ  general  manager 

disk J27,9S 

Micrdeague  19S&  teams SI  5  95 

Hobbit teall 

Sargon  III S3T95 

Murder  by  the  Doien      . .      .  .  S21.95 

^ACTWISIOH . 

Aleaza; S19.95 

Bonowed  Time 119  9S 

Computer  FirewofVa 

Ceiotxaton $19  95 

Countdown  10  shulOOwn S19  95 

Fssi  Tracks  Slol  Caj  Const     ,  Si9  95 
Garry  Kjtctien  s  Gamemal^er    .  S34  95 

Great  Amei  RR S22  95 

Hacker S19.95 

utile  Codnjulef  Peopio S21 95 

Masler  Of  Lan^js SI  9  95 

MindsJiadow S19.S5 

Pittail  II:  Losi  Caverns S19  95 

Space  Shutilo S19  95 

SMODEHBU  Nffi^^^^^ 
Cnamp-onship  Loda  Runnef . .  S24  95 

Ka/aleka S19.9S 

Lode  Runner $24.95 

Music  Shop S29.95 

BLUE  CHIP     .J^5^^5;S5^>\X 

Baron Sa4  95 

MiTionairB $21.95 

Tycoon , 124.95 

'VLEV-mOflldiftTS'''"**"" "  "  '" 
CALL  FOR  OUfl  LOW  PRICE  ON  ALL 

.  ELCCTFIONIC  ARTS  PROOUCTSn 

Summer  Games.  .  .  I2B  35 

Summer  Games  II I2B  95 

Winler  Games S27  95 

Vorpal  lasl  loader  Scall 

Call  (or  prices  on  other  EPVX 
pfoducisl^l 

Nnfocom 

Cut  Ttiroiits S£2  95 

Daadlino S2S.95 

Enctianter ...$26.95 

HltcJihltisr'B  GuWo $22.95 

Inlldel S29.flS 

tnvislduos S8.9S 

Planeifall S26  95 

Sort»fer. $29  95 

Spelltrraakar $29.35 

Suspect $29.95 

Wishbringer $2595 

Witness S25.95 

Zork  I S22.95 

ZO(*ll S26  95 

ZorKIII ._..._ $26.95 

Bnnli  Sheet  Music  Writer   .      $27.96 

Bank  Sheet  Storytwok S27.95 

Castle  ClobOer S1B.95 


Halley  PrO|BCt 137.95 

tndiana  Jones %S2.K 

Quake  minus  one S17.95 

Shadowfire $17,95 

Ttie  Pertect  Scorer  Prop  lor 

Sal S49  95 

The  Lords  ol  MsJnigtil SI  7  95 

CALL   FOR  PRICING  ON  OTHER 
MINDSCAPE  PRODUCTS 

Micnopnosc  .'NW 

Aaoiet   S24  95 

Crusade  n  Europe S27  95 

Decision  In  ihe  Oe««rt t27  95 

F>15  Stnke  Eagia $21.95 

Gunship S24  9S 

ConHict  in  Vietnam Scall 

Heital  AcB S21  95 

Kennedy  Approach $24  95 

MATO  Commander S24  55 

Silont  Sernco $24  95 

Solo  Right S24.95 

Spittite  An S2195 

Top  Secret $24.95 

SfliON*  SHWSS^SSSSS^^^ 

G  I   P.ipcr  Airplane  coflSI Scalt 

JK  Lasscr's  Income  Tax 

guide $39.95 

Kemils  Story  Maker $19.95 

NY  Times  Crrsssuvord  Puzjte 

Vol   1  Of  2 $14.95 

spy  Hunter $31.95 

star  Trek  KoDayashl  all $29.95 

rypmi,  Tutor  III  $29.95 

.•SPIHH*KER    S>i^i?<J^^^»>^ 

AdycrHuio  Croalor 122.95 

Atphabol  Zoo      $1 6.95 

Cosmic  Combai Scall 

Delia  Drawing $18.95 

Facemaher $10.95 

Hey  Diddle  Dkjdle .   $16.95 

Homework  Helper $cajl 

In  search  ol  Ihe  most  amazing 

thing .$18.95 

Kun^Fu SCALL 

Snooper  Troops  I  or  H  $15  95 

Call  lor  Pricoa  on  other  SPINNAKER 
SollwilfO 

STRATEOIC  SJUULATIONS 
CALL  FOR  OUR  LOW  PRICE  ON  ALL 
.  SSI  GAMES 

^MISCBLLANEOUS 

C-M  WORD  PROCESSORS 

f'nporbiick  V/iiler   .  Sfinill 

Bonk  Strool  Wrilor Scall 

Bank  Strool  Spollat $34  95 

FonlMaslorll S34.95 

WordPro  64 $3635 

Spellpro64 S32.S5 

Wordpro  3  1 1'64 $19  66 

Fleet  Syslem  II Scall 

Paperclip $37.95 

Paperclip  wi'spetlpack $49.95 

Mirage  Protossiona!  WP $36.95 

Trio Scall 

Kid  Pro  Oyo S32.95 

CM  DATABASfiiSSj:N^^^^<j;S: 

Bank  tJtriml  Filer S34,95 

Consuttanl $39.95 

Mirago  Delabase  W/Report 

gen $36.95 

Prolil&t S36.95 


Fits  r4iiw Scall 

Practme Scall 

■^&«SPKEAbSHEiTB>^5^55^sJ^ 

Viiaslar64 S7S.95 

Pracilcalld;  or  (t) Scall 

Caikil $39  95 

Hes  Multiplan S29  96 

PS,  The  PrograrnmaWo 

SproadsTioel S19.95 

Calc  Result  Adv  (d  c)  S67  00 

MONOCHROME  MOWTOns 

(Composjio  Inpul) 
NEC  1205  12-  Binbor 

w.sourvj $89.95 

GoWstar  MBM2233  12- 

amljer $79.95 

Gotdslar  ir 

green    $79.95 

Zenith  1 220  amber  nal 

screen $99.95 

Zenith  1230  green  llat  screen  $9995 
Din  to  RCA  phono  lack  catilo  .  $6  95 
RGB  to  RCA  phono  |3Ck  caWe    S9  95 

(OH.0R  MOttfTORS "  ^^^ii55$*5\" 

SAMSUNG  IJ' Color 

composfto S139.00 

Tayan  220  Color  composite,  sep. 

vxteo S16900 

Sakata  SC-100 S14900 

Numortc  hoypad^', ,,».S34.g5 

5  slot  can.  tap,,, IS4  95 

Smofo  Bdsx: ^, , ,  ,^^,, , .  S4595 

Merlin  64 $34  95 

Fast  Load $24.95 

Pal  64 $32.95 

POY»«r64 $32.95 

Toolboi  64 $59.95 

GSM  1541  align..... $34.95 

Mactt  1 2B Scall 

C  Power  SC9  95 

C^  INTEORATCO  PACKAOES 

Vi/astar  8K $79.95 

Trio Scall 

Homopnck $39.95 

MISCELLANEOUS 

Estos  power  supply  lor  C-64  .  .  SCALL 

Koalapad S59.95 

Koala  Gibson  Light  pen S49.95 

Navorone  3  Slol  exparider ....  S27.95 

PriritShop S25.95 

Graphics  Library  I.  II.  or  III S1G  95 

Newsroom $34  95 

Clip  Art  I $19  95 

Clip  Art  II Scall 

SottsyriC  Pors.  Accl $32.95 

Cent.  Homo  Accl J46.95 

TImeworks  General  Lodger,  A'R,  A^'P. 

Payroll,  litvonlory S40.9S  eacti 

Inlodosigns  General  lodger,  A^'P,  A'R. 

Payroll,  Invonloiy .Scall 

CaahlMii $3G  95 


^*attw 


NVN^XVOCVOO; 


HAYDEN 

CALL  FOR  OUR  LOW  PRICE  ON  ALL 

ACCESS  AMD  HAYDEN  PRODUCTSII 


RGBf/COMPOSITE 

MONITORS 

Magnavox  8562  . . .  SCALL 
2  year  lAinrreniv,  all  catnles  to 

1 2a  knFudnid.  MonoctiTpino 
modo  Bviiilabte  at  tlick  ot  switch 
Tlionipscin  Monitor  SCALL 
4  moda$  ot  oparation  AJi  ciabkis 
to  12e  inckjded. 


SEIKOSHA 

SP-1000  VC  . . .  .$179 

Cornniudoro  roarly.  NLQ 
motlo.  (nclioii  and  Itaclor 
loed  sLinrtatd. 

SP-1000 SCALL 

Cantronlcs  parsllsl 
version  ol  bdovo  pi^  titer 


COMIMODORE 

128= 
HARDWARE 

16T0.... SI  57.95 


C123 

1571,1572  DRIVES 
1902  MONITOR 
MPS  1000  PRINTER 
1350  MOUSE 
1700,  1750  RAM 
EXPANSION 


CALL 

NOW 

FOR 

LOWEST 

PRICES 


SAVE  A  BUNDLE  ON  A  BUNDLE 

PACKAGE  DEALS  AVArLASLE 
CALL  FOR  DETAILS 


^COMMODORE  SOFTWARE 

WORD  PflOCESSOnS 

!SS^yi^-*>H1Tt-'  12S SLOWEST  PRtCE  CALL 

W^;. WOHQPRO  US ..-...., .$S9,9S 

■    ''-^    PAPERCLIP S37.95 

.  PAPERCLIP  W,SPEU.PACK. $49.95 

^  WORD  WHITER  US  WiSPELLER $49  J5 

PERFECT  WRrren scau. 

Papotback  Wrttet  12B Scat) 

^  SPREADSHEETS 

J^;^nWf.  MULTIPLAN  128 S44.95 

PERFECT  CALC SCALL 

.SWIFTCALC  126  W'S^DEWAYS $49.95 

VIZASTAR  128 $CALL 

Inlf^ralad  SprftBdLhv«T.  tllil^B'H.  Orip^lCB 

MISCELLANEOUS  128  SOFTWARE 

J^t;".  PEflFECT  FILEfi SCALL 

JANE $32.95 

SUPERBASE  12S S59.95 

CONSULTANT  128 $39.95 

Sylvia  Porter's  ^nanclal  Planner  .....  S€ALL 

Data  Manager  II $49.95 

Mach  128  from  Access S14.95 

NEW  TfTLES  EVERY  DAYI 

CALL  FOR  LATEST  INFORMATION! 


.^;;^ 


M 


N"^;\ 


SSSS^A  NEW  STAR 
i^<^'    IS  BORNI 
NX- 10  ult  iH-prlu  tt  Mlilli 

SL-10Cor 

SG-10C S226 

CofTimociiDre  ready 

SG-1S S364 

SD-10 $323 

SD-15 S449 

POWenTYPE....S229 
1  Scps  diiisvwheei 
SR-10,  SB-t5..$CALL 


SUPER  GRAPHIC  Idler- 
(.■sen  w  8K  bultfi.  down 
soiidable  lonis 

$  lowest  price 

SUPERGHAPHIX  )r 
prlnlar  Interlace. .  $46.95 

Font  MBBler  II  .  S34.9S 


CR6550 
13"  Color  ComposHe 

Monti  or  w,  sound 
2  yr  wairanty  (rom 
Comrex,  a  divisiott 
o' Epson     B^v^|„g,„ 
$1 29.00  Color  Monrtats 


ORDERS  ONLY. ..CALL  TOLL  FREE 


1  -800-468-9044 


RAM  expansion,  why  was  the  MMU 
designed  to  handle  bank  2  and  3  con- 
figurations? 

Richard  W.  Irwin 

It's  twt  possible  to  directly  PEEK  and 
POKE  the  expansion  memory;  a  form  of 
loading  and  saving  is  necessary.  Here  are 
the  procedures  for  using  the  memory  from 
BASIC,  CP/M,  and  machine  language: 

BASIC  commands  to  access  the  1700 
or  1750  include  FETCH,  STASH,  and 
SWAP.  For  example.  BANKO:STASH 
1000,1024,1,2000  saves  the  current  40- 
column  screen  to  locations  67536-6S535 
in  the  expander.  The  BANK  command  at 
the  beginning  of  the  line  sets  the  current 
bank  to  zero  (where  screen  memory  ii 
found).  The  four  numbers  following 
STASH  are  the  number  of  bytes  to  store, 
the  starting  address  in  the  128's  memory, 
the  bank  inside  the  memory  expander,  and 
the  address  inside  the  expander.  To  re- 
trieve the  screen  you  saved,  substitute 
FETCH  for  STASH.  Note  the  two  sets  of 
addresses,  one  for  memory  in  the  128  and 
one  for  memory  in  the  expander. 

To  specify  a  location  in  memory  ex- 
pansion, you  must  include  a  bank  and  an 
address  (banks  in  the  1 700  and  1 750  are 
independent  of  the  banks  inside  the  128). 
The  memory  address  can  be  a  number 
from  0  to  65535.  The  1700  (128K)  expan- 
derhas  two  banks,  numbers  0-1.  The  1750 
(51 2K)  has  eight.  0-7.  When  you  STASH  a 
large  number  of  bytes  to  the  end  of  a  bank, 
the  overflow  will  automatically  wrap 
around  to  the  beginning  of  the  next  bank. 

From  CP/M  mode  you  can  treat  the 
expander  as  if  it  were  a  very  fast  disk 
drive,  called  drive  M:.  After  you  PIP 
(copy)  programs  and  files  to  drive  M:,  the 
time  to  load  a  file  is  almost  instantaneous. 
Making  disk  backups  is  also  easy.  You  PIP 
a  disk  to  the  expander,  insert  a  formatted 
disk,  and  PIP  everything  to  the  backup 
disk. 

Accessing  the  memory  expander  in 
machine  language  is  similar  to  the  way 
you  do  it  in  BASIC.  Several  registers  for 
the  expander  can  be  found  at  locations 
$DFOO-DF0A  in  bank  15.  After  switching 
to  bank  15  by  storing  a  zero  into  SFFOO, 
write  to  the  following  addresses: 

$DF02-03:  low-byte  and  high-byte  of  the 
starling  address  in  the  1 28. 

$DF04-05:  Memory  address  (0-65535) 
in  the  expander. 

$DF06:  Bank  number  (0-1  or  0-7.  de- 
pending on  the  memory  size 
of  the  expander). 

$DFQ7-08:  Number  of  bytes  to  send  or 
receive. 

All  numbers  are  stored  low-byte  first. 
When  everything  is  set  up,  load  the  X  reg- 
ister with  the  bank  you  want  to  access  in 
the  128.  and  load  Y  with  the  command. 
Use  $80  for  STASH,  $81  for  FETCH,  $82 
for  SWAP,  and  $83  for  verify  (after  verify - 
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ing.  bit  5  of  $DFQO  will  be  cleared  to  zero 
to  indicate  a  successful  verify).  When  all 
this  is  done,  fSR  to  the  Kertial  routine 
DMA-CALL  at  location  SFF50.  While  the 
memory  expansion  is  being  used,  the  8502 
will  be  put  in  a  "wait"  state,  during  which 
no  ML  instructions  will  be  executed.  Two 
warttings:  First,  slay  away  from  the  I/O 
area  ($FDQ0O-FDFFF)  in  the  128;  at- 
tempting to  store  to  bank  0  or  bank  1  may 
result  in  bad  values  being  written  to  the 
VIC  chip  or  one  of  the  CIA  chips.  Second, 
the  128  should  be  running  at  1  megahertz 
(SLOW  mode).  FAST  mode  may  affect  the 
timing  of  the  memory  transfer. 

To  answer  your  other  question:  The 
128's  nonexistent  banks  2  and  3  are  men- 
tioned in  some  Commodore  technical 
notes  as  provisions  for  future  upgrades 
(the  Commodore  256,  perhaps?).  There's 
no  indication  at  this  time  that  Commodore 
plans  to  develop  or  market  such  a  ma- 
chine, but  it's  a  possibility. 


Array  Variables 

I'm  writing  a  program  that  chooses  ran- 
dom numbers  in  a  FOR-NEXT  loop  and 
prints  them  in  various  ways.  But  the 
numbers  always  turn  out  to  be  zero. 
Here's  part  of  my  program; 

10  FOR  A  =  1  TO  2 

20  B(At  =  INT  (RND<1)  *  10  +1):  NEXT 
30  PRINT  Bl;  "  +  ";  B2;:  INPUT  C 

Of  course,  my  program  is  more  ad- 
vanced than  this,  but  this  seems  to  be 
where  the  bug  is  located.  Could  you 
please  tell  me  what's  wrong  and  why? 
Uzair  Hameed  Ismail 

Your  program  is  correct  up  to  a  point.  The 
FOR-NEXT  loop  assigns  random  numbers 
between  one  and  ten  to  array  variables 
B(2)  and  B(2).  But  when  you  print  the  vari- 
ables in  line  30,  you're  using  the  wrong 
variable  names.  It  should  look  like  this: 

30  PRINT  B(l);  "  +  ";  B(2);:  INPUT  C 

Note  the  parentheses  around  the  jtumbers. 
Variables  BflJ  and  B(2)  are  part  of  an  array 
(a  list  of  variables),  while  variables  Bi  and 
B2  are  ordinary  scalar  variables  (indepen- 
dent variables  not  connected  with  a  list). 
Because  you  used  B(A)  in  line  20,  you 
should  use  B(l)  atid  B(2)  in  line  30. 

The  reason  you  see  all  those  zeros  is 
that  undefined  numeric  variables  are  as- 
signed the  value  0  when  you  use  them  in  a 
program.  Your  program  hadn't  done  any- 
thing with  Bl  or  B2  before  line  30,  so  the 
computer  assumes  you  want  them  to  equal 
zero. 


The  128's  Keypad 

In  a  program  for  the  1 28,  how  can  you 
tell  if  a  number  was  typed  on  the  key- 
pad to  the  right  or  by  the  number  keys 
above  the  normal  keyboard? 

Kurt  Hindenburg 


If  you  INPUT,  GET,  or  GETKEY,  you 
won't  be  able  to  tell  the  difference  be- 
tween the  numeric  keys  to  the  right  and 
the  numbers  above  tiie  keyboard.  When 
you're  retrieving  characters,  a  5  is  a  5,  no 
matter  where  you  type  it.  There  is  a  way  to 
check  for  the  two  different  sets  of  keys,  how- 
ever. Try  running  the  following  program: 

JO  DO:  PRINT  PEEK<213);:  LOOP 

Press  the  number  keys,  and  you'll  see 
that  the  keypad  produces  numbers  that 
are  differetU  from  the  numbered  keys  in 
the  top  row  of  the  regular  keyboard.  Loca- 
tion 213  holds  the  keyscan  code  for  the 
key  currently  being  pressed  (or  the  value 
88  if  no  key  is  pressed).  Keyscan  codes  are 
different  from  either  screen  or  character 
codes,  so  the  numbers  printed  on  the 
screen  might  riot  seem  to  be  in  a  logical  or- 
der, but  there's  an  internal  logic  based  on 
the  way  the  keyboard  is  wired.  For  more 
about  keyscan  codes  and  redefining  the 
keyboard,  see  the  "KeyDef"  article  else- 
where in  this  issue. 


Machine  Language  Patterns 

Is  there  any  correlation  between  the 
6502/6510  opcode  bit  patterns  and 
their  addressing  modes?  I  have  written 
a  disassembler  in  machine  language 
that  requires  two  large  tables  to  decode 
the  opcodes.  If  the  opcodes  hold  certain 
addressing  information,  1  could  opti- 
mize the  program  dramatically. 

Rick  Nash 

If  you  examine  a  sorted  list  of  hexadecimal 
opcodes,  you'll  see  some  definite  patterns 
(such  a  list  can  be  found  in  the  Program- 
mer's Reference  Guide  for  the  64J.  If  the 
lower  nybble  is  1  ($01,  11,  21,  up  to  $F1), 
the  operation  is  either  indirect-X  or  indi- 
rect-Y.  Breaking  it  down  further,  all  indi- 
rect-Y  operations  have  a  bit  pattern  of 
xxxOOOOl,  and  all  indirect-X  operations 
are  xxxlQOOl  (where  xxx  could  be  any  pat- 
tern of  on  or  off  bits). 

Opcodes  with  a  lower  nybble  of  S8 
are  all  one-byte  operations  (implied  ad- 
dressing mode).  So  xxxxlOOO  includes 
PHP,  PIP,  PHA,  CLC,  SEC,  CLl,  SEl,  and 
other  one-byte  instructions.  All  of  the  load 
opcodes,  including  IDA,  LDX,  and  LDY 
have  a  pattern  of  lOlxxxxx,  a  high  nybble 
of  either  $A  or  $B.  Many  other  correla- 
tions can  be  discovered  if  you  study  the 
list. 

Knowing  the  patterns  may  not  speed 
up  your  disassembler  or  reduce  the 
amount  of  memory  it  needs,  however.  You 
may  find  that  using  a  lookup  table  is  faster 
and  more  efficient.  If  it's  any  comfort, 
popular  motiitor  programs  like  Supermon, 
VICMON,  and  the  Commodore  128'$ 
built-in  monitor  all  use  tables  rather  than 
mathematical  algorithms  to  disassemble 
opcodes.  • 


The  #1  DISK  UTILITY  FOR  OVER  A  YEAR,  STAYS  #1! 


SINGLE 
1541/71 


FOR  THE  COMMODORE  64/1 

•  Back-up  all  standard  disks  in  less  than  2  minutes. 

■  Using  a  C- 1 2B  and  1 S71  in  1 28  mode,  copies  top  or  bottom  side  in  only  70  seconds! 

■  Fast  file  copier.  Copies  a  100  block  file  In20secondsl  Formats  a  disk  in  8  seconds! 

■  Nibble  a  protecled  disk  in  lust  over  2  minutes,  tracks  1  -40. 


TIMQ  ■  Back-up  a  standard  disk  in  only  35  seconosi 

\Z.  '  Nibble  a  protected  disk  in  under  60  seconds.  Iracks  1  -40. 

1541/71  S         'Equipped  with  special  Auto-Backup** 


MSD 
DUAL  DRIVE 


>  Autrimatic  Backup  ot  nearly  all  protected  disks  in  70  seconds! 
■  Also  equipped  wilh  Special  Auio-Backup" 

•  Built-in  FASTBOOT,  Can  be  used  to  load  other  programs  up  to  7  times  (aster  than  normal. 

•  Also  included  is  an  extensive  28-page  dooumenlation  manual. 


What  sets  Fast  Hack'em  apart  from  our  nibbling  compelition: 
It's  called  a  Parameter  Copier.  By  using  special  copy  parameters  Ihat  tell  the  nibbler  how  to  oilhor  copy  or  remove 
proleclion  (rom  a  particular  disk,  programs  Itial  would  normally  be  impossible  (or  any  nibbler  to  ever  copy  are 
easily  backed-up  by  Fast  Hack'em. 

Parameter  updates  of  25  to  30  new  parameters  are  released  bi-monthly  and  are  S6.00,  Major  disk  updates  wilt  be 
announced  when  available  and  are  SI  2.00  +  original  disk. 


Dea/er 

Inquiries 

Welcome! 


**SPECIAL 

Auto-Back-up  Atter  booting  up,  Iha  Computer  la  no  longer  necessary,  and  may  be 
disconnected.  The  drives  automallcally  detect  the  disk  being  Inserled  and  removed, 
An  absolute  musi  (or  multiple  back-upslll 
All  routines  are  highly  reliable  and  include  (ull  veri(y  option. 


^^^^^R 


Check,  Money 
Order,  VISA, 
MASTERCARD 

Accepted 

AddSa.OOfof 

C.O.D.'s 


BASEMENT  BOYS  SOFTWARE 

P.O.  Box  3090 1     Portland,  OR  97230-090 1 


(503)  256-5506 


Have  your  C-128  *  look 
as  smart  as 

it  works. . . 


The  Command  Center 
oonsoii  dales  all  these 

peripherajs. 


with  the  Command  Center,  a  space 
saving  cabinet  specially  (designed  for  the 
C-1 28  Personal  Computer  System.  Just 
install  your  keyboard  and  disk  drives,  set 
your  CRT  on  top,  and  you've  got 
Commodore  value  witli  the  look  of  a  much 
more  expensive  system. 

It  will  untangle  your  wires  and  unclutter 
your  desk.  And  look  at  all  it  includes: 

■  Buflt-ln  AC  Power  Strip  with  surge 
protection  and  line  noise  filtering. 

■  BulEt-in  Drive/CPU  Cooling  Fan. 

■  Phone/Modem 
telecommunications  switch, 

■  Master  A.C.  Switch  with  power 
indicator  light, 

Free  30-day  trial  offer  and  one  year 
warranty.  Order  your  Command  Center 
today.  Write:  KETEK,  P.O.  Box  203, 
Oakdale.lA  52319. 


■  Buft'in  features  include  poiwet 

Etnp,  Ian  and  pnona  pjug. 


'C'l28  iS  a  reg'SSered  Trad&Tiaf  k  o^  CommodorQ  Businoss  Machin&s. 


$14995 


KETEK.ro.  Box  203,  Oakdale,  lA  52319 


For  faster  service,  call 
1-800-626-4582  toll-Tree. 


YES!  Rust)  me  a  Command  Center  to 
complete  m/  C-128  system.  I  may 
enjoy  :t  for  up  to  30  days  and  return  it 
for  a  fuii  relund.  Enclosed  is  my  check 
or  money  order  (or  Si  53.45  (SI  49.95 
plus  S3. 50  lor  shipping  and  tiandling). 


Attdresa. 


City . 


.Stats. 


.  Zlp_ 


DEALER  INQUIRIES  INVITED 


w 
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THE  64C 


A 


NEW  LOOK 

FOR    AN 

OLD  FRIEND 

Selby  Bateman,  Features  Editor 

The  ever-popular  Commodore  64  is  undergoing  the  first  major 
change  in  its  four-and-a-half-year  history:  encased  in  a  cream- 
colored  128-style  shell,  and  sold  with  a  new  disk-based  icon- 
oriented  operating  system  featuring  a  built-in  word  processor 
and  paint  program.  Commodore  is  also  placing  a  major  empha- 
sis on  telecommunications  for  the  64C  through  the  Quantum- 
Link  online  service.  For  several  million  64  ana  128  owners,  the 
good  news  is  that  Commodore  plans  to  continue  supporting  the 
64  for  quite  some  time. 


1/  you  can't  beat  them,  join  them. 
That's  apparently  Commodore's 
philosophy  as  the  company  rolls  out 
the  new  Commodore  64C  computer. 
At  least  twice  Commodore  stopped  pro- 
duction of  the  64  in  late  1985,  only  to  be 
forced  back  to  the  assembly  line  by  high 
numbers  of  orders  for  the  machine.  And  a 
Commodore  official  says  that  the  64  was 
still  backordered  during  the  first  quarter  of 
1986.  So,  rather  than  try  to  fight  success. 
Commodore  hopes  the  repackaged  and  re- 
furbished 64  will  continue  its  reign  as  the 
king  of  low-cost  computers  for  the  rest  of 
1986,  into  1987,  and— who  knows? 

Announced  at  the  Consumer  Elec- 
tronics Show  (CES)  in  Chicago  June  1-4, 
the  Commodore  64C  represents  a  major 
new  direction  for  Commodore,  which  had 
been  emphasizing  the  higher  priced  16-bit 
Amiga  computer  and  the  popular  128  in 
place  of  the  64.  But  now,  like  the  U.S.  Statue 
of  Liberty,  the  64  is  getting  a  major  facelift 
and  a  new  lease  on  life.  Commodore  says 


that  the  64C  should  begin  to  be  available 
about  the  time  you  read  this, 

For  producers  of  64  software.  Com- 
modore's altered  marketing  strategy 
means  two  important  things.  First,  that  the 
present  installed  base  of  more  than  two- 
and-a-half  million  64s  will  continue  to 
grow  rather  than  be  orphaned  by  Commo- 
dore, giving  those  companies  further  rea- 
son to  keep  producing  64  software.  And 
second,  the  new  GEOS  (Graphic  Environ- 
ment Operating  System)  software  to  be 
bundled  with  the  64C,  and  sold  separately 
to  current  64  owners,  will  provide  an 
entirely  new  software  universe  for  the 
computer. 

Similar  to  the  Commodore  128  in  its 
low-slung  architecture  and  cream  color, 
the  new  64C  is  the  same  64  internally.  Its 
keyboard,  side  and  rear  ports,  and  switch- 
es are  also  identical  to  the  64's.  The  ROM- 
based  operating  system  hasn't  been 
changed  either.  So,  all  64  software  will  be 
100-percent  compatible. 
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NEW  HOURS! 

Mon-Thur  BAM-SPM 
FrI  aAM^PM 
5*t  tOAM-SPM 


LYCO  COMPUTER 
MARKETING  &  CONSULTANTS 


NEW  HOURS! 

Mon-Thur  SAMSPM 

Frf  BAM-SPM 

Stt  1  DAM'S  PM 


■WE  mi  VOUR  COMPOTER 
FUN  TO  USE!" 


DUST  COVERS 

Atari 

SZOST 11,95 

130XE 699 

eOOXL    899 

10S0 699 

1026 7.99 

Commodors 

ClSa 7,99 

1571/1541 .,,.6,09 

1902 10,65 

1702 a.99 

C&Wie20 699 

Panasonic 

109(V1091  8.99 

1092  8  99 

1093  999 

Star  Micronlcs 

sasDio a.99 

SQ'SDlS 9.99 

SBIO  fl.Bfl 

SR15- 999 

Okidata 

BZS2 8.99 

e3«3 999 

193 999 


INNOVATIVE  CONCEPTS 

Flip-N-File  10  2  49 

Flip-N-File  25  Lock  10,95 
Flip-N-File  50  Mini .  10.95 
F!rp-N-Fite  50  Lock  15.95 
Flip-N-File  ROM 7.99 


EPYX-64 

Faslioad 24,75 

Summer  Games 26,75 


SUNCOM 

SLICK  STiCK  7  95 

TAG  3      .  1199 


WICO  Joysticks 

15-9714  Bat  Handle 16, 7S 

50-2030  Boss 11,99 

50-2002  Super  3-Way,,..  19,99 


COMMODORE 

128 CALL 

C  1571  Drive CALL 

C  1902.A CALL 

C  1541  Drive CALL 

C  1670  Modem  ,        CALL 

C  1350  Mouse 39 

C  1700  128  K  RAM        145 
C  1750  512  K  RAM     ,269 

JANE 35 

Perlect  Writer  45 

Per  ted  Calc  45 

Pertect  Filer ,  ,,  ,  45 


UNISON  WORLD 

Print  Master  (Amiga).... 22 ,75 

Print  Master  C-1 28) 22.75 

Print  Master  (0-64) 2275 

ArtGallerv 16,75 

ACTIVISION  (C-64/128) 

Atlor  Ego 28,75 

Hackldr 18,75 

Lilile  People 20,75 

GamemaKer 24.75 

Borrowed  Time 18.75 

Space  Shattle 18.75 

IVTusic  Studio S4,7S 

Mindshadow 1  B.7S 

ROadraee 18.75 

Fast  Tracks 22.75 

CounlDown 1B,75 


BATTERIES  INCLUDED 

Paper  Clip  .  .  35,95 

Consultant 35.95 

Paper  clip 
w/ Spell  Pak 48,95 


MICROLEAGUE 

Baseball 24.95 

QMDisk 24.95 

Team  Disk 14.95 

Slat  Disk 14.95 


SYNAPSE 

Svncalc 29.95 

Tismplate 14,95 

Lode  runner  Rescue  .,19,95 

Essex 24,95 

Brimslone 24,95 

Mindwhael 24,95 


T 
O 

L 
L 

F 
R 
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E 

1 

8 
0 
O 

2 
3 
3 

8 
7 
6 
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BRODERBUND 

The  Print  Shop  ,24.75 

Graphics  Library 

I.  II,  III 15.75 

Karateka 17.75 

Bank  St.  Writer  .29.75 

Lode  Runner 19.75 

Printshop  Companion .  24.75 
Bank  Si.  Speller  29.75 

Bank  Si,  Filer  29.75 

Bank  Si.  Mailer  29.75 

Championship 

Loilefunner  19.75 


SUBLOGIC 

Miohtmission  Pinljall. .  18.95 
Flighl  Simulalor  ,  .,31.75 
Jet  Simulator         .  . .  25.95 

Football     25.95 

Scenery  Disk  EA,  14.95 
Set  1-6  ,    69.95 


ACTIVISION  (Amiga) 

Hackler 26.75 

Mind  Shadow 26.75 

Music  Studio 29.75 

Borrowed  Time 26.75 


VIP 


VIP  Prol 


(Amiga) 

ilessional    .11 


9.95 


ACCESS 
{C-64— Amiga) 

Leader  Board  24.75 

Leader  Board  Amiga  .  24.75 
Tournamenl  I  12.75 

MACH  128 28,75 


CARDCO 

Numeric  Keypad 
CB/5  5-5I0I  Board 
CB/2  2 -slot  Board 
S'More  Basic  Rom 
Write  Now 
Freeze  Frame 


34.95 
49.95 
21.95 
39. 9S 
29.95 
29.95 


SSI 

Colonial  Conquest 

Wings  of  War 

Computer  Ambush  , , , , 

Fielaof  Fire 

Fighter  Command  ,   , 

Kampfgruppe 

Mecfi  Brigade 

Market  Garden 

Sis  Gun  Shootoul 

Compulsi  Baseball 

Compulei  Quarterback 

Impenum  Galactum 

Phanlasie 

Carl  els  &  Cull  h  reals 

50  Mission  Crush  .     . , 

Ouestfon 

Gemsione  Warrior    .   . 
Batteilion  Commander . 
Panzer  Grenider .... 
Norway  65 
U,S,A,A.F, 

Battteflroup 

NAM 

Phantasia  11 
Wizards  Crown 
Rings  ol  Zelphin 


22,75 
22,75 
32,75 
22.75 
34.75 
3475 
34,75 
2775 
22  75 
22.75 
22.75 
22.75 
22.75 
22,75 
22,75 
22,75 
22.75 
22.75 
22.75 
22.75 
34,75 
3«,75 
2275 
2275 
22.75 
22,75 


CONTINENTAL 

Home  Accounlant 39  95 

Book  ot  Adventure  Games 
I.  II 14.95 


DISK  DRIVE 

CLEANING  KIT 

$8.95 

With  Software 
$17.95 


XETEC 

Fonl  Master  II  64  .     28,95 


kA^^ 


Summer 

Blow  Out 

Koala  $155 

Supersketch 
$19.95 


>^tt^  SBpc<i  art^  Sf^o^ 

•   THE  LOWEST  PRICES   •   TOLL  FREE  ORDER  LINE    • 

•  Free  shipping  on  prepaid  cash  orders  in  U.S.  •  All  Merchandise  Factory  Fresh 

•  Fast  Service  from  one  of  the  oldest  and  most  established  Computer  Supplier  -k 
24  hrs.  shipping  on  in-stock  product  •  Access  to  our  Multi  Million  S  inventory  • 
No  deposit  on  UPS  C.O.D.  orders  *  Orders  outside  PA  Save  state  sales  tax  *  Air 
freight  service  available  •  Full  Manufacturer's  Warranty  apply!  •  Full  accessory  line 
in  stock  •  Purchase  orders  Accepted  from  educational  institutions!  •  We  check  for 
stolen  credit  cards!  •  We  ship  to  our  servicemen  overseas!  •  You'll  love  our 
Courteous  Sales  Staff!  •  We  satisfy  more  customers  monthly  than  most  of  our 
competitors  combined  * 


NEW  H0UR8I 

Mon-TPiMr  BAM-BPM 

Ffl  BAM-BPM 

Bit  lOAM-SPM 


LYCO  COMPUTER 
MARKETING  &  CONSULTANTS 


NEW  HOURS! 

Won-Thui  9 AM' 8PM 

Fri  9AM-6PM 

SaMOAM'SPM 


SILVER  REED 

EXP  420  P 209 

EXP  600  P 489 

EXP  BOO  P 649 


1080 $199 


EPSON 

LXBO  209 

FXB5  369 

DX10  .207 

HiaO  .    3SS 

HS80 298 

FX286 529 

LQ800 529 

LQ1000    659 

BROTHER 

HR-15XL-P 359 

HR-ISXL-S 359 


LEGEND 

10M Call 

1380 258 

1385 289 

808. 148 

TOSHIBA 

P1340 ,..469 

P351  + 1149 

P341P  969 

P341S 999 

351  SheelFeedar &E9 


C.  ITOH 

ISSOSPt  Call 

01040 Call 

Prow  rite  r  Jr. .  Call 

Prowriter  8510  SP+  Call 

DIABLO 

□25 549 

DBO  1  F 2395 

P  32  CO  1 699 

P-38 1749 

C-ISO 899 

635 1029 


SAVE  "~  PRINTERS 


JUKI 

Juki  6100 

RS232  Serial  Board  . 

6100  Tractor 

6100  Sheet  Feeder. 


339 
.55 
119 
.209 


Juki  6300 767 


NX-10....CALL 


PANASONIC 

lOeO 199 

1091 228 

1092 325 

3131 2S7 

3151 399 

1592  439 

1595  NEW 

SILVER  REED 

EXP-100  249 

EXP500 ,285 

EXP550   399 

eXP770 749 


SEIKOSHA 


SP-1000VC(C-64) 
SP-1000  A  Ce  niton  ics 
SP-10O0  I  IBM 
SP-1OO0ASRS-232 
SP-1000  APAppla  He 
BP-5200  I 
SP-1000  ribbon   . 
BP-520O  ritibon 
aP-5420 


IBS 
.197 
197 
197 
197 
649 
8.50 
1250 
999 


OKIDATA 

Okimate  10 179 

182 214 

192 348 

193 5«3 


CITIZEN 

MSP-10  26B 

MSP-1 5 377 

MSP-20 355 

MSP-25 52B 

120-0 195 

Premier  35 469 


STAR  MICRONICS 

NX- 10  (HEW) CALL 

NB-15  NEW) CALL 

SB-15(NEW) CALL 

SG.15 ,,...367 

SD-IO 319 

SD-15    438 

SR-10 469 

SR-15 ,., 576 

SB-10 589 

Powertype 297 


COLOR  RIBBONS  AVAILABLE! 


AMDEK 

300  Green  115 

300  Amber  125 

310  RGB 143 

710 439 

725 Call 

730 Call 

722 Call 


ZENITH 

2VM  1220  95 

ZVM  1230        95 

ZVM  1240 149 

PRINCETON  GRAPHICS 

MAX-i2Ambef 175 

HX-12RGB 458 

SR-12RGB 575 


MONITORS 


COMMODORE 

1902  Color CALL 

1802  Color CALL 

AMDEK 

300  Green 118 

300  Annber 128 


THOMSON 

CM36512V1 269 

CM36632 159 

TEKNIKA 

MJ-10  175 

MJ-22      250 

MS-305  RGB NEW' 


SAKATA 

SG  lOOO  12"  Green  ...  9S 
SA  1OO0  12"  Amber  ... ,  109 
SG  1 5W  12"  Green  TTL..  119 
SA  1500  12"  Amber  TTL  ,  129 
STSi  Tilt  stand 29 


DRIVES 


DISKETTES 


COMMODORE 

1571 CALL 

1541 CALL 


INDUS 

GT  Commodore 


185 


COMTEL 

Enhancer  2000  [C-64)     155 


VERBATIM 

5'A"SSDD 9.99 

5'/<"DSDD 13.99 


BONUS 

5Vt"SSDD.         . 
5V»"  DSDD 


6.99 
8.99 


^m 


MAXELL 

5V4"SSDD 11.99 

5Vj"DSDD 15.99 

SUNKYOUNG 

SKC5WSSDD.  ..  11.99 
SKC5V<"DSDD    .    13,99 


INTERFACING 

XETEC  CARDCO 


Super  Grapr^h^  &4 
Super  Graphiv  JR  64 


64 


ORANGE  MICRO 

Grappler  CD  (0-64)         79 


G-WIZ  (C-64) 47.95 

Super  G  (C-64)    54 

C/fPS  (C-64J 37 

TYMAC 

Connechon  (C-64) 5£ 


HAYES 

Smartmodem  300,  , 
Smartmodem  1200. 
Smartmodem  1200B 
Smartmodem  2400 


MODEMS 
COMMODORE      tj*;  RnRDTire; 

1670Modem.  155p,V|pK'^^'^f29| 

3J7  Password  1200F 229 

?iZ  SUPRA  Password  300M 139 

^^^  1064  M^emfC-S)  49,95"^^="°'''  ^°°^  ^^^  ' 


TOLL  FREE  1 -800-23a-a760 


TO  ORDER 


CALL  TOLL  FREE  1-800-233-8760 

In  PA  71 7-494-1 030 

Customer  Service  71 7-494-1 670 


or  9end  order  to 

Lyco  Computer 

P.O.  Box  S088 

Jersey  Shoto,  PA 

17740 


RISK  FREE  POLICY 

li>stoc}t  Hems  shipo&d  within  24  hours  o(  order  No  depc^t  on  C.O,D.  orcfeiB, 
Free  shupp-ing  on  pf^paid  cash  orders  withsn  the  continental  U-S-  Volume 
dhscounts  available,  PA  resldeat&add  gales  tax.  APO.  FPO,  and  inlemaTional 
orders,  add  S5.00  plui  3%  tor  priority  mall  servlcff.  Advertised  prices  show 
415  discount  (or  cash,  add  4%  for  MasierCard  and  Visa.  Parsonal  checks 
FO{}uifo  4  weeka'cfeorancd  bflforeship^jing.  Ask  about  UPS  Blue  and  Rad 
tvbflJ  ihlpp^no.  All  merchandise carrlad  undor  manufacture r'& warranty.  Free 
catalog  with  order.  All  ktens  aub|ecl  to  change  without  notJoen 


However,  the  real  story  of  the 
64C  is  not  the  new  look,  but  the 
software  and  hardware  additions: 
GEOS,  the  new  user  interface  and 
operating  system  software;  the  tie- 
in  with  the  QuantumLink  online 
service;  and  the  new  peripherals 
that  will  support  the  64,  including 
the  Commodore  1581  3Va-inch 
disk  drive  (around  $225),  the  stan- 
dard 1541  disk  drive  in  a  new  128- 
colored  case,  and — later  on — 128K 
and  512K  memory  expanders  for 
the  64  (already  available  for  128), 
Happily,  all  of  the  new  software 
and  hardware  can  be  used  by  cur- 
rent 64  owners  as  well. 

Purchasers  of  the  Commodore 
64C  will  pay  around  $160  to 
$180  for  the  computer  itself.  The 
machine  will  come  with  a  disk  con- 
taining the  GEOS  user  interface,  op- 
erating system,  and  applications  on 
one  side  and  the  QuantumLink 
Commodore-specific  telecommuni- 
cations program  on  the  other.  Pre- 
sent 64  and  128  owners  can  buy  the 
G£OS/QuantumLink  disk  from 
Berkeley  Softworks  or  retail  dealers 
for  $59.95.  QuantumLink,  a  Com- 
modore-specific telecommunica- 
tions network,  charges  a  flat  $9,95 
jnonthly  fee  rather  than  the  more 
expensive  per-minute  online  con- 
nect fees  used  by  other  services. 
The  64C  will  also  be  bundled  with 
an  educational  program  on  disk, 
Odell  Lake,  an  environmental  simu- 
lation of  a  lake  that  teaches  children 
from  five  to  eight  years  of  age  how 
such  a  habitat  functions  among  its 
plant  and  animal  inhabitants. 

For  those  unfamiliar  with 
GEOS,  the  system  looks  and  feels 
very  much  like  the  user  interface  on 
the  Macintosh,  Atari  ST,  and  Com- 
modore Amiga  computers.  Includ- 
ed are  icons  representing  different 
files  and  functions,  pull-down 
menus,  screen  windows,  a  variety 
of  type  fonts,  and  bitmapped 
graphics.  The  GEOS  operating  sys- 
tem speeds  up  the  1541  disk  drive 
in  all  its  operations,  generally  from 
five  to  seven  times  normal  speed, 
And  GEOS  allows  much  easier 
movement  between  applications, 

GEOS  is  composed  of  four 
main  programs,  geoWrite,  a  word 
processor;  geaPaint,  a  paint  pro- 
gram; CEOS,  the  operating  system; 
and  GEOS  deskTop,  the  user  inter- 
face from  which  you  control  all  of 
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The  GEOS  deskTop, 
displaying  a  variety 
of  file  icons  ou  the 
system's  Notepad. 
Tlie  menu  bar  is  a! 
the  top  of  the  screen. 


the  other  features.  In  addition  to  the 
four  main  programs,  GEOS  contains 
a  variety  of  smaller  accessory  pro- 
grams, such  as  the  Preference  Man- 
ager GEOS  control  panel,  a  calcu- 
lator, an  alarm  clock,  a  variety  of 
printer  drivers,  a  half-dozen  type 
fonts  for  printing,  and  Text  Albutn 
and  Photo  Album — accessories  that 
let  you  paste  text  from  geoWrite  into 
your  geoPaint  artwork — and  vice 
versa.  The  accessories  are  available 
from  the  GEOS  deskTop  as  well  as 
from  within  application  programs, 
such  as  a  word  processor.  Move- 
ment of  the  screen  cursor  and  selec- 
tion of  menu  items  is  carried  out  by 
use  of  the  joystick  or  the  new  Com- 
modore 64  two-button  mouse. 

geoWrite  is  very  much  like  the 
what-you-see-is-what-you-get 


MacWrite  word  processor  on  Ap- 
ple's Macintosh  computer.  As  with 
all  of  GEOS'  functions,  a  menu  sys- 
tem is  used.  Text  can  be  entered, 
edited,  moved,  copied,  and  cut.  A 
variety  of  fonts  are  also  available, 
as  are  formats  such  as  italics,  bold- 
face, underiining,  and  outlining.  In 
standard  text  mode,  GEOS  displays 
80  columns  rather  than  the  64's 
normal  40.  And,  geoWrite's  high- 
resolution  text  display  allows  the  si- 
multaneous use  of  multiple  fonts, 
type  sizes,  and  type  styles. 

Similarly,  geoPaint  resembles 
the  Macintosh's  MacPaint  software, 
with  its  menu  system  and  variety  of 
painting  tools.  The  original  geo- 
Paint, version  1,0,  was  two-color 
(black-and-white),  but  version  1,2 
supports  the  64's  full  complement 


The  QuantumLink 
opfuing  screen  offers 
a  menu  system  of 
choices  for  Commo- 
dore computer  users. 


rt  PROVEN 
"^  PERFOFIMANCE 


,«jA.  >0J^  BASIC ptcgrams  rw  UGHmiSO  SFE£D! 


The  comptste  compiler 
and  development  pack- 
age. Spaed  up  your  pro- 
gfams  5x  to  3Ex,  Many 
options:  flexible  memory 
management;  choice  of 
compltlng  to  machine 
code,  compact  p-coda  or 
both,  '128  version:  40  or 
80  coiumn  monitor  output 
and  FAST-mode  opera- 
lion,  '128  Compiler's  ex- 
tensive 80- page  pro- 
grammer's guide  covers 
ccmpiier  directives  and 
opt-on s,  two  levels  of 
opiimizaiion.  memory  usage,  I/O  handiing.  SO  column  hi-res  graphics,  taster, 
tiigher  precision  matt)  functions,  speed  and  space  saving  tips,  more.  A  great 
pacl(ago  ttial  no  software  library  should  be  without.  1 28  Compllef    S59.95 

84  Compiler     139.95 

For  school  Of  software 
devalopmont.  Learn  C  on 
your  Commodore  with  our  in- 
depth  tutorial.  Compile  C  pro- 
grams into  fast  machine 
language,  C-128  version  has 
added  features:  UnlK™-like 
operating  system;  60K  RAM 
disk  for  last  editing  and 
compiling  Linker  combines 
up  to  10  modules;  Combine 
MIL  and  C  using  CALL;  S1K 
available  lor  object  code; 
Fast  loading  {8  sec.  1571,  18  sec,  1541);  Two  standard  IrO  librarys  plus 
two  additional  libraries — math  funclions  (sin,  cos,  sqrl,  etc.)  &  20+  graphic 
commands  (line,  fill,  dot,  etc.}.  C-1Zfl     $59,95 

C-64       559.95 


Easily  create  professional 
high  quality  charts  and 
graphs  without  programming. 
You  can  Immediately  change 
the  scaling,  labeling,  axis, 
bar  filling,  etc.  1o  suit  your 
needs.  Accepts  data  from 
CalcResull  and  MulllPlan. 
C-123  version  has  3X  the 
resolulion  of  ttie  '64  version. 
Outputs  to  most  printers. 

C-128       S39.95 
C-e4         $39.95 


PowerPlan 
One  of  the  mi3st  powerful  spreadsheets  with  integrated 
graphics.  Includes  menu  or  keyword  seiecllons,  online  help 
screens,  field  protection,  windowing,  trig  functions  and  more. 
PowerGraph,  the  graphics  package,  is  included  to  create 
integrated  graphs  and  charts.  C-64  $39.95 


Technical  Analysis  System  for  the  C-64 
Ada  Compiler  for  the  C-64 
VideoBaslc  Language  for  the  C-64 


$59.95 
$39.95 
$39.95 


Remarkabfy  easy-to-use 
interactive  drawing  pack- 
age for  accurate  graphic 
designs.  New  dimension- 
ing features  to  create 
exact  scaled  output  to  all 
major  dot-matrix  ptintora. 
Enhanced  version  allows 
you  to  input  via  keytjoard 
or  high  quality  lightpen. 
Two  graphic  screens  for 
copying  from  one  to  trie 
other.DRAW.LfNE.BOX, 
CfRCLE,  ARC.  ELLIPSE 
available.  FILL  objects 
with  DrBssl6Ct6^  PAX' 
TERNS;  add  TEXT;  SAVS  and  RECALL  designs  to/from  disk.  DoHno  your  own 
library  of  symbols/objects  with  the  easy-to-use  OBJECT  fulANAGEWENT 
SYSTEM-sloreupto  104  separate  objects.  C-12B  $59.95 

C-64     $39.95 

Not  just  a  compiler,  but  a 
complete  system  for  develop- 
ing applications  in  Pascal 
with  graphics  and  sound 
features.  Extensive  editor 
with  search,  replace,  auto, 
renumber,  etc.  Standard  J  & 
W  compiler  that  generates 
fast  machine  code.  If  you 
want  to  learn  Pascal  or  to 
develop  software  using  the 
best  tools  avaifable-SUPER 
Pascal  Is  your  first  choice. 
0-128  $59.95 
C-64        $59.95 

OTHER  TITLES  AVAILABLE: 

COBOL  Compiler 
Now  you  can  learn  COBOL,  the  most  widely  used  commercial 
programing  language,  and,  learn  COBOL  on  your  64.  COBOL 
is  easy  to  learn  because  its  easy  to  read.  COBOL  Compiler 
package  comes  completa^Ith  Editor,  Compiler,  Interpreter 
and  Symbolic  Debugger.  C-64  $^9,9S 

Personal  Portfolio  Manager 
Complete  portfolio  management  system  for  the  individual  or 
professional  Investor.  Easily  manage  your  portfolios,  obtain 
up-to-the-minute  quotes  and  news,  and  perform  selected 
analysis.  Enter  quotes  manually  or  automatically  through 
Warner  Computer  Systems.  C-64  $39.95 

Xpsr 

XPER  Is  the  first  "expert  systeni'  for  the  C-1 28  and  C-64.  While 
ordinary  data  base  systems  are  good  for  reproducing  facts, 
XPER  can  derive  knowledge  from  a  mountain  of  facts  and  help 
you  make  expert  decisions.  Large  capacity.  Complete  with 
editing  and  reporting.  C-64  $59.95 

C-l^a  And  0-^i  at  bwjvnicrks  cf  Ccflimodcrt  Bijtli>«u  M«dikvt  Ine. 
Unix  Js  a  tadtniwk  d(  SfM  LjtoribrtH 


Compiler  and  Sofiwarc 

Devcbpincn^  ,Sy3tcm 

©3^37  [?l\5i:^T 

/.*mitt^»^  t.\ 

i.„ 

Abacus 


Software 


P.O.  Box  721 9  Dept.  G8  Grand  Rapids,  Ml  49510  •  Telex  709-1 01  -  Plione  (61 6)  241  -551 0 

Call  now  for  the  name  of  your  nearest  deaier.  Or  to  order  directly  by  credit  card,  MC,  AMEX  of  VISA  call  (616) 
241-5510.  Other  software  and  books  are  available-Call  and  ask  for  your  free  catalog.  Add  $4.00  for  shipping 
per  order.  Foreign  orders  add  $12.00  per  item.  Dealer  inquires  welcofTie~1400-t-  nationwide. 


of  16  colors.  (For  a  detailed  over- 
view of  GEOS,  see  the  June  GA- 
ZETTE, "GEOS:  The  Quiet  Revolu- 
tion.") 

Berkeley  Softworks  began 
marketing  GEOS  by  mail  order  prior 
to  Commodore's  announcement 
that  it  would  bundle  the  software 
with  the  64C  computer.  Any  64 
owner  who  purchased  the  first  ver- 
sion will  automatically  get  the  latest 
upgrades  of  the  program  free,  in- 
cluding a  disk  with  additional  type 
fonts  that  work  with  geoWrile,  A 
considerable  number  of  conve- 
niences have  been  added  in  the  lat- 
est version  (Version  1.2).  For 
example,  there's  now  a  command 
to  easily  UPDATE  a  file  as  you 
work.  And  GEOS  also  automatically 
saves  information  to  disk  anytime 
you  move  up  or  down  the  screen  or 
close  your  document,  A  RECOVER 
menu  command  returns  you  to  the 
last  version  of  your  file  that  you 
saved.  And  RENAME  now  lets  you 
rename  a  file  with  ease.  Another 
menu  selection,  CLEAR,  has  been 
added  to  the  Copy  Box  commands. 
Users  can  now  make  whatever  is  in 
the  Copy  Box  disappear — an  effi- 
cient way  to  erase  a  large  area. 

Owners  of  the  Commodore 
128  and  1571  disk  drive  can  boot 
GEOS  and  use  all  of  the  functions  in 
64  mode.  A  128-specific  GEOS  sys- 
tem is  planned  for  early  fall,  possi- 
bly in  September.  Later  this  summer, 
Berkeley  Softworks  will  have  a 
complete  programmer's  reference 
manual  available — all  of  the  tech- 
nical documentation  for  software 
developers  who  want  to  create  pro- 
grams within  the  new  operating 


geo Paint  now 
supports  color  graph- 
ics. Note  the  color 
selection  bar  along 
the  bottom  right,  dis- 
playing 16  available 
colors. 


system.  In  fact,  that's  one  of  the 
long-range  goals  for  Berkeley  and 
for  Commodore — to  create  a  totally 
new  operating  environment  for 
hundreds  of  future  commercial 
programs. 

The  QuantumLink  telecommuni- 
cations software  that  comes  on 
the  back  of  the  GEOS  disk  is  for  use 
by  64  and  128  owners  only,  Quan- 
tumLink, which  began  operations 
with  marketing  support  from  Com- 
modore in  late  1985,  presents  its 
users  with  color  graphics,  a  menu 
selection  system  of  options,  down- 
loadable software,  and  features 
similar  to  other  online  services.  In 
addition,  QuantumLink  offers  64 
and  128  owners  the  chance  to  pre- 
view new  commercial  software 
packages  online  before  deciding 


The  Commodore  64C  sports  a  new  128-style  look,  is  completely  compatible  with 
earlier  64s,  and  offers  a  new  RAM-based  operating  s\/stem  and  other  options. 
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whether  to  buy  the  programs. 

Interactive  online  games,  using 
color  graphics  and  sound,  are  also  a 
part  of  the  QuantumLink  service.  A 
major  announcement  concerning  a 
new  interactive  online  entertain- 
ment program  on  QuantumLink  is 
expected  shortly  after  the  Consum- 
er Electronics  Show.  The  GAZETTE 
will  have  more  information  on  that, 
and  on  additional  QuantumLink 
features,  in  the  September  issue. 

As  mentioned  earlier,  Quan- 
tumLink requires  a  flat  $9,95  fee  for 
access  through  local  telephone 
numbers  that  have  been  set  up  in 
more  than  500  cities.  This  provides 
unlimited  access  to  most  of  the  sys- 
tem's services  without  additional 
fees.  Some  QuantumLink  services 
do  require  an  additional  surcharge, 
but  those  areas  are  clearly  labeled. 

For  Commodore  64  and  128 
ovmers,  the  new  64C  answers  im- 
portant questions  about  the  future  of 
Commodore's  commitment  to  the 
64  market.  Even  with  the  company's 
obvious  long-range  plans  for  the 
Amiga  and  the  128,  Commodore  is 
unable  to  ignore  the  enduring  popu- 
larity of  the  venerable  64, 

For  further  information,  contact: 

Commodore  Business  Machines 

1200  Wilson  Dr. 

West  Chester,  PA  19380 

Berkeley  Softworks 
2150  Shattuck  Ave. 
Berkeley,  CA  94704 

QuantumLink 

Quantum  Computer  Services,  Inc. 

8620  Westwood  Center  Dr. 

Vienna,  VA  22180  • 
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G«l  all  lh4  Insldtt  Inforrrallon  on 
BASIC  7.0.  This  AKhauitlvA  hand- 
book Is  complatfl  whh  comm«nlsd 
BASIC  7,0  ROM  lisHngs.  Coming 
Sumnw'86:  S1fl.» 


Flllod  with  irilo  lor  everyons.  Covers 
€0  column  hl-r«a  graphics,  win- 
dowing, memory  layout,  Kernal 
routinaa,  sprites,  soltware  pro- 
tection, auloalarting.   300pp  £19.95 


Insiders'  guide  for  nov1c*»  &  ad- 
vanced usorsi,  Covers  sec^ientlal  & 
relative  Ti^s,  &  difftct  accosa  com- 
mands. Describes  DOS   rouiinoa. 

Commenced  liatlnga.  Sl^^S 


Learn  tundamentars  o1  CAD  while 
developing  your  own  system,  Design 
objacta  on  your  acreen  to  dump  to  a 

prditer.  Includ^a  lisUnga  lor  '84  with 
Simon's  Das-lc.  ^Ppp  £1395 
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Iniroduciion  to  programing:  problem 
anaivaia;  ihorough  d«Krlption  ot  aM 
BASIC  commands  with  hundreds  ol 
*Kimpl«B;  monitor  comminds:  uUl- 
ltkt:niuchmoT«.  $1G95 


PreaenT^  dozAna  of  programniing 

Quick^hhlera.  Easy  and  usalui 
iachnlqu«a  on  the  titrating  ayiitem, 
slack?,  2ero-page»  poinleri,  Ihe 
BASIC  Interpreter  and  mof*.    $10  OS 


Es5«nlEal  guide  for  everyone  Inter- 
ested in  CP/M  on  the  12S  Simple 
explanation  of  ihie  operating  syalem, 
memor]^  uaage,  CP/M  uiility  pro* 
Urama.  aubm  it  (itm  4  more.      SI  995 


ANATOMY  OF  C-»4  Insider's  guide  to  tha 
*ft4  internal*.  Graphics,  sound,  fO^hernaL 
maitiofy  me^.  more.  Complete  oommentod 
ROM  lietinoi,  ^Opp  $19^5 

ANATOMY  OF  lS^r?J>mVE  Bett 
h*ndlTOOk  orr  ftop(iy.^it|iU}flj  a1K  Many 
examples  and  trtllUfeiJ.'^lftty  commented 
1541  ROM  Estbgi.  '  '  '  300pp     Sld^^S 

MACHINE  LANQUAQE  C-64  Learn 
6510  code  wrfte  last  pr£>gfams.  M^y  sam- 
plet  and  liitinga  lor  complete  assemt>ler. 
monilor,  A  ilmulator.  2(K3pp    $14.95 

GRAPHICS  BOOK  C-64  -  beat  relerence 
covers  baalc  and  advanced  graphics. 
Sprites,  animaiion,  Hiras»  Multicolor, 
Itghtpon^  ^Dgraphica,  IRO.  GAD,  pro- 
jections^ Oufvflm,  rnore.  SSOpp    il9.95 


TRICKS  &  TIPS  FOR  C*64  Collection  of 
easy-io-use  techrilciuaa:  advancsd  graphics, 
JrT>p roved  data  Input,  enhanced  BASIC, 
CPVM.moie.  775pp   $19.95 

1541  REPAIR  A  MAIKTENANCE 
HandtKok  descril»t  the  disk  drive  hard- 
ware. Includes  tchemalics  and  lechniques 
to  keep  1541  running.  200pp    £19.95 

ADVANCED  MACHINE  LANGUAGE 
Not  covered  elaawhera;  -  vkjeo  coniroller^ 
Inierrupti.  timer*,  clocks.  ^O,  real  1ime« 
extended  BASIC,  more.  ZIOpp    £14.95 

PRINTER  BOOK  C-64;VIC-20  Under- 
atand  Commodore,  Ep^on'compatble  point- 
ers and  1520  plotter.  Packed:  utilities;  gra- 
phics dump;  3D-plot;  commented  MPS801 
ROM  iHtinQt,  mare,  310pp  £lfl,9S 


SCIENCE/ENGIHEERING  ON  0-64  In 
depth  Intro  to  computers  in  adence.  Topics; 
chamisTry,  physics,  biologjf.  ailronomy. 
etoctronics.  others.  32Dpp  £19,95 

CASSETTE  BOOK  C*64/VIC-J0 
Comprehensive  guide;  many  sample 
programs.  High  ipeed  operating  system 
last  frie  kiadJng  Mid  saving.  22Spp   £14,95 

IDEAS  FOR  USE  ON  0-64  Themes^ 
auio  expenses,  cjilculalor,  redpe  t>Je,  stodt 
lists,  diet  planner,  window  advertising, 
olhera.  Indudea  listings.  200pp  StS.as 
COMPILER  BOOK  C-64/C-1  ?|  All  you 
need  lo  knqw  about  oompilers;  how  they 
work;  dealgning  and  writing  your  own; 
generating  machine  code.  With  wofVlng 
exampie  compiler.  300pp  St9.95 


Adventure   Oamewrlter'a   Hindbook 
Step-by-slep  guide  to  deaignb^g  »nd  wntfng 
your  own  adventure  games.  Wrth  automated 
adventure  game  ^nerator.  SODpp    S14.9S 

PEEKS  A   POKES  FOR  THE  C^«4 
Includes  in-depTh  explanatk>ni  of  PEEK. 
POKE,  USR.  af«J  other  BASK^  command*. 
Learn  the  'kiside'  tricks  to  get  the  most  ou( 
of  your '&4,  200pp  $14.95 

Optional  Olakeltee  lor  booWa 
For  your  conveniencs.  the  programs 
contafned  tn  each  of  cur  book*  are  avail- 
able on  diakette  to  save  you  time  enter^g 
them  from  your  keyboaM.  Specify  name  oi 
book  when  ordering.  $14,93  each 
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P.O.  Box  7219  Dept.G8  Grand  Rapids,  Ml  49510  •  Telex  709-101  •  Phone  (616)  241-5510 

Optional  diskettes  available  for  all  book  triles  -  $14.95  each.  Other  books  &  software  also  available.  Call  for  the  name  of  your 
nearest  dealsf.  Or  order  directly  from  ABACUS  using  your  MC,  Visa  or  Amex  card.  Add  $4.00  per  order  for  shipping.  Foreign 
orders  add  $10,00  per  book.  Call  now  or  write  for  your  free  catalog.  Dealer  inquires  welcome-over  1400  dealers  nationwide. 


AN  INTRODUCTION  TO 

ASSEMBLERS 

FOR  THE      .     '. 

COMMODORE  64 

AND 

128 


Todd  Heimarck,  Assistant  Editor 


If  you  plan  to  get  into  machine  language,  you  need  an  assem- 
bler. Here's  an  overview  of  features  to  consider  before  purchas- 
ing one^and  an  up-to-date  list  of  commercially  available 
assemblers. 


A  machine  language  assembler 
turns  source  code  written  by  a  pro- 
grammer into  object  code,  the  pro- 
gram which  can  be  executed  by  the 
computer,  {Source  code  is  some- 
times referred  to  as  assembly  lan- 
guage because  it's  a  language  for 
communicating  with  assemblers.) 


Many  assemblers  have  at  least 
two  parts:  the  assembler  it- 
self and  an  editor  program,  A  stan- 
dard editor  allows  you  to  enter 
source  code,  insert  lines,  delete 
lines,  print  out  the  program,  and 
save  a  file  to  disk.  It  may  be  a  sepa- 
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rate  program,  or  it  may  be  built  into 
the  assembler. 

An  editor  program  is  similar  to 
a  word  processor  and,  in  some 
cases,  you  can  substitute  your  fa- 
vorite word  processor  if  its  files — 
usually  sequential  ASCII — are 
compatible  with  the  files  used  by 
the  assembler.  The  advantage  of 
this  is  that  you  don't  have  to  learn  a 
new  set  of  commands  for  using  the 
assembler's  text  editor. 

There's  a  disadvantage  as  well: 
If  the  editor  and  assembler  are  sep- 
arate programs,  writing  an  ML  pro- 
gram takes  several  steps:  1.  load  the 
editor,  2.  type  in  the  program,  3. 
save  it  to  disk,  4.  load  the  assem- 


"If  you  know  BASIC  and  want  to  learn 
macliine  language,  this  is  the  place  to  start 
....  Building  on  your  experience  as  a 
BASIC  programmer,  Mansfield  very  gently 
takes  you  through  the  fundamentals  of 
machine  language." 

— Whole  Earth  Software  Catalog 
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"trnderstandable" — The  Wew  York  limes 

"Presents  the  macliine  language  novice  witli  a  v^ry 
good  tutorial  In  simple,  understandable  terms." 

— Antic 

"I  highly  recommend  Machine  Language  for  Bagtn- 
ners  as  your  first  introduction  to  the  world  of 
machine  language."  — Commodore  Power/Play 


The  LADS  Disk 

LADS,  the  assembler  used  in  The  Second  Book  of 
Mochine  Language,  is  available  on  disk  for  only  $12.95, 
This  is  a  great  accompaniment  to  the  book,  saving  you 
hours  of  typing  time  by  providing  the  complete  source 
and  object  programs  for  oil  versions  of  the  assembler, 
and  more.  And  LADS  disks  are  specific  to  your  Apple, 
Atari,  or  Commodore  computers. 
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Richard  Mansfield 
Most  commercial  software  Is 
written  In  machine  language  be- 
cause it's  far  faster  and  more 
verso  til©  than  BASIC,  MachinQ 
Language  for  Beginners  is  a 
step-by-step  introduction,  in- 
cludes a  simple  assembler,  a 
disassembler,  and  utilities,  to 
heip  beginners  write  progroms 
more  quickly  and  easily. 
$14.95 

ISBN  0-9112386-11-6 


Machine  Language  for  Beginners  and  The  Second  0oo*f  of  (Machine  Language: 
everything  you  need  to  learn  machine  language  programming 
on  your  Apple,  Atari,  and  Commodore  personal  computers. 


The  Second  Boole  of 
Machine  Language 

Richard  Mansfield 
The  follow-up  to  the  best-selling 
Machine  Language  for  Begin- 
ners, this  book  leads  the  pro- 
grammer deeper  into  the  most 
powerful  and  efficient  program- 
ming techniques  available  for 
personal  computers,  Fully  tu- 
torial, with  easy  step-by-step 
explanations,  the  book  shows 
how  to  construct  significant, 
effective  machine  language 
programs.  Included  is  a  higti- 
speed,  professional-quality,  la- 
bel-based assembler.  Everything 
that's  needed  for  optimized 
progromming  on  the  Com- 
modore 64,  Apple,  Atari,  VIC-20, 
and  PET/CBM  computera. 
$14.95 

ISBN  0-942386-53-1 


To  Order:  Coll  Toll  Free  800-346-6767  (in  NY  212-887-8525)  or  mail  this  coupon  with 
your  payment  to  COMPUTE!  Books,  P.O.  Box  5038,  F.D.R.  Station,  New  York,  NY  10150. 
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Now  Get  Inside  Your  Commodore  with 
COMPUTEl's  Gazette  Disk. 


Now  there's  a  way  to  get  all  the  exciting,  fun-ftlled  programs  of 
COMPUTErs  Ca«//&-already  on  disk— with  CQMPUTEVs 
Gazette  Disk. 

Subscribe  today,  and  month  after  month  you'll  get  a  new,  fully- 
tested  SV^-inch  floppy  disk  guaranteed  to  run  on  your  Commodore 
64,  Commodore  128,  or  ViC-20  personal  computer. 

COMPDTEFs  Gazette  Disk  brings  you  all  the  latest,  most 
challenging,  most  fascinating  programs  published  in  the 
corresponding  issue  of  COMPUTEl's  Gazette.  So  instead  of 
spending  hours  typing  in  each  program,  now  all  you  do  is  insert 
the  disk...and  your  programs  load  in  seconds. 

RESULT;  You  have  hours  more  time  to  enjoy  all  those  great  pro- 
grams which  appear  in  COIi/IPUTE!'s  Cazette— programs  like 
Disk  Editor,  Face-Off,  Turbo  Copy  Arcade  Baseball,  Sound 
Designer,  SpeedScript,  and  hundreds  of  others. 

So  don't  waste  another  moment.  Subscribe  today  to  COMPUTEl's 
Gazette  Disk  at  this  money-saving  price.  Take  a  full  year's 
subscription  for  just  $69.95.  You  save  55  percent  off  the  single 
issue  price.  Subscribe  for  two  years  and  save  even  more!  Return 
the  enclosed  card  or  call  toll-free  1-800-247-5470  now  (in  Iowa 
call  1-800-532-1272). 

Individual  issues  of  the  Disk  are  available  for  $12.95 
(plus  $2.00  shipping  and  handling)  by  calling 
1-800-348-6767  (in  NY  1-212-887-8525). 
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bier,  and  5.  assemble  the  file  into 
object  code.  To  make  changes  to  the 
program— if  there  are  bugs,  for  ex- 
ample— you  have  to  go  back  to  the 
editor,  load  the  file,  and  edit  it. 

An  integrated  editor/as- 
sembler gives  you  both  programs  in 
memory  at  the  same  time.  It's  not 
necessary  to  go  through  the  process 
of  loading  one,  then  loading  the 
other,  switching  back  and  forth  as 
you  develop  a  program.  Having 
available  both  the  editor  and  as- 
sembler saves  time,  especially  for 
programmers  who  like  to  write  a 
few  lines,  assemble  them,  test  the 
program,  make  a  few  changes,  and 
continue  from  there.  One  disadvan- 
tage of  an  integrated  package  is  that 
two  programs  take  up  more  memo- 
ry than  a  single  program;  you  may 
have  less  memory  available  for 
storing  the  source  code. 

In  addition  to  separate  editors 
and  integrated  editor/ assemblers, 
there's  a  third  type.  Some  assem- 
blers let  you  create  source  code 
with  the  built-in  BASIC  editor.  You 
write  and  edit  the  source  code  with 
line  numbers,  as  if  it  were  a  BASIC 
program.  To  look  at  the  program, 
you  LIST  it.  To  save  to  disk,  just 
SAVE.  Relying  on  the  BASIC  editor 
means  it's  not  necessary  to  load  a 
separate  program  that  takes  up 
valuable  memory.  Also,  if  you  use 
"BASIC  Aid,"  "MetaBASIC,"  the 
"DOS  Wedge,"  or  other  program- 
ming utilities,  you  can  usually  have 
them  in  memory  at  the  same  time 
as  the  assembler  and  thus  have  ad- 
ditional conveniences  such  as  auto- 
matic line  numbering  and  the  like. 

When  you're  writing  ML  pro- 
grams, you'll  be  spending  a  lot  of 
time  in  the  editor,  so  it's  important 
to  find  one  that  you  feel  comfort- 
able with.  Some  programmers  pre- 
fer an  editor  that's  like  a  word 
processor,  while  others  lean  to  as- 


semblers that  let  you  write  with  the 
built-in  BASIC  editor. 

The  source  code  for  an  ML  pro- 
gram is  made  up  of  mnemonics, 
English-like  abbreviations  for  ML 
instructions.  On  eight-bit  Commo-  «^S 
dore  machines,  including  the  VIC,  ^i^ 
64,  Plus/4,  16,  and  128,  all  mne- 
monics are  three  letters  {an  excep- 
tion is  CP/M  mode  on  the  128;  for 
more  about  this,  see  "Programming 
the  Z80,"  elsewhere  in  this  issue). 

The  three-letter  abbreviation 
for  "LoaD  the  Accumulator  with  a 
number"  is  LDA.  In  source  code, 
for  example,  the  line  LDA  #0 
means  load  the  number  0  into  the 
accumulator,  a  register  inside  the 
main  chip.  When  the  file  is  assem- 
bled, the  source  code  instruction 
LDA  #0  is  turned  into  the  object 
code  (numbers)  169  and  0.  The  pri- 
mary task  of  an  assembler  is  this 
translation  from  mnemonics  to 
numbers. 

A  disk-based  assembler  re- 
quires the  source  code  to  be  stored 
on  disk.  When  it  comes  time  to  as- 
semble, you  save  the  file  and  tell 
the  assembler  to  start  creating  the 
object  code  from  the  source  code  on 
disk.  RAM-based  assemblers,  (which 
almost  always  have  a  disk  option  as 
well),  read  through  the  source  code 
in  memory.  RAM- based  assemblers 
are  much  faster  than  disk-based  as- 
semblers, which  are  hampered  by 
Commodore's  slow  serial 
communications. 

Depending  on  your  instruc- 
tions to  the  assembler,  the  object 
code  (the  executable  ML  program) 
can  be  sent  to  a  disk  file  or  to  mem- 
ory. When  a  program  is  assembled 
to  disk,  you  have  to  load  the  pro- 
gram before  testing  it.  If  the  assem- 
bler places  the  object  code  directly 
in  memory,  you  can  SYS  to  it  im- 
mediately after  assembly. 
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In  BASIC,  GOTO  and  GOSUB  re- 
quire a  line  number  reference — 
GOTO  500,  for  example.  The  corre- 
sponding ML  instructions  jump 
(JMP)  and  jump  to  subroutine  (JSR) 
are  followed  by  memory  addresses, 
which  serve  the  same  function  as 
line  numbers  in  a  BASIC  program. 
But  in  a  source  code  file,  the  current 
memory  location  (also  known  as 
the  program  counter)  is  not  usually 
evident.  You  may  have  a  general 
subroutine  for  reading  the  joystick, 
but  if  you  don't  know  the  exact 
starting  address,  you  can't  JSR  to  it 
in  the  program. 

Assemblers  solve  this  problem 
by  allowing  labels  within  your 
source  code.  You  place  the  label  at 
the  beginning  of  a  subroutine,  and 
elsewhere  in  the  program  you  can 
call  it  by  name.  You  might  label  the 
joystick  routine  something  like 
READJOY  and  then  JSR  READJOY 
when  you  need  to  use  it.  Labels  are 
also  used  extensively  within  loops 
and  branches. 

Equates  are  another  sort  of  la- 
bel. At  the  start  of  the  program,  you 
can  give  names  to  important  mem- 
ory locations,  so  you  can  use  a 
name  instead  of  a  number.  The 
screen  background  color  on  the  64 
is  stored  in  53281,  which  could  be 
called  BACKGROUND.  To  modify 
the  screen  color,  you  would  store  a 
value  into  BACKGROUND.  When 
the  assembler  got  to  that  line,  it 
would  know  that  BACKGROUND 
stands  for  location  53281. 

Assemblers  that  allow  labels 
and  equates  are  usually  advertised 
as  "two-pass"  or  "three-pass"  or 
"label-based."  In  the  first  pass 
through  the  source  file,  the  assem- 
bler sets  up  a  list  of  labels  and  the 
equivalent  memory  locations  or 
values.  During  the  final  pass,  the 
file  is  assembled  and  the  numbers 
are  substituted  for  the  labels, 


The  128  and  Plus/4  include  the 
MONITOR  command,  which 
enables  the  built-in  machine  lan- 
guage monitor.  Although  the  64 
does  not  come  with  a  monitor,  pro- 
grams like  Micromon  and  Supermou 
are  widely  available. 

Monitors  generally  have  a  sim- 
ple assembler,  which  is  suitable  for 
writing  short  routines,  but  lacking 
many  features  found  in  a  full- 
fledged  assembler.  Simple  assem- 
blers don't  support  labels,  for  one 
thing,  leaving  it  up  to  the  program- 
mer to  calculate  the  addresses 
where  subroutines  start  and  end. 
Another  shortcoming  is  that  it's 
often  difficult  to  insert  new  lines  or 
make  corrections;  if  an  assembler/ 
editor  is  like  a  word  processor,  then 
a  monitor  is  like  a  typewriter — to 
add  a  sentence  may  require  retyp- 
ing the  whole  page. 

The  commands  for  disassem- 
bly and  memory  display  make  ML 
monitors  useful  for  debugging, 
though,  so  some  assemblers  for  the 
64  include  a  monitor  to  complement 
the  other  programs  in  the  package. 

An  assembler  without  frills 
should  include  at  least  the  fol- 
lowing features: 

•  A  way  to  type,  save,  and  load 
source  files,  whether  it's  a  separate 
editor  or  the  built-in  BASIC  editor. 

•  Assembly  from  disk  or  mem- 
ory, with  object  files  written  to  disk 
or  memory. 

•  Labels  and  equates. 

•  Error-checking,  to  flag  mis- 
spelled labels,  duplicate  labels,  and 
mistakes  of  syntax. 

In  addition,  many  assemblers 
offer  additional  features  like  macro- 
instructions — usually  called  macros 
for  short.  A  macro  is  essentially  a 
fill-in-the-blanks  mini-program.  A 
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^DIGITAL  SOUND  SAMPLING^ 

NOW  FOR  YOUR  COMMODORE  64/128 

COMPLETl 

SAMPLER  G4 

SYSTEM 

ONLY 

$89.95 

READY  TO  USE 

INCLUDES 
MICROPHONE 

Record  ai^v  sound  inio  mennory  and  replay  il 
instantly  over  several  octaves,  ascending  or 
descending  scale,  ocho,  revert>,  endless  looping, 
etc.  Many  prolessional  and  instructional  uses 
and  fun  for  hobbyists. 

•  Sample  editing  capabilities 

•  Full  8  bit  ADC  and  DAC  conversion 
■  Powerful  sequencer  with  real  time  input 

•  Live  effects  menu  with  real  time  echo,  reverb, 
cjigital  delay,  etc. 

•  Line  and  Mic  input,  line  output  and  fee<fbacl( 
control 

DrGlTAL  DRUM  BONUS! 

Get  the  COM  DRUM  Digital  Drum  Software  for 
only  S14  95  IReg  S29,95|  wtven  purchased  with 
the  Sampler  64 

•  Turns  Sampler  64  into  a  digital  drum  ittachine 

•  Real  time  and  step  sequertcer 

•  Polyphonc  sound 

•  Includes  Digitally  Recorded  Drutnkit  Samples 
and  pre-programmed  rhythms  to  get  you 

^    started 
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3-5  Day 
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C-64  Repair $550° 
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1541  Repair $75«° 

Other  computers  . .  $CALL 
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included. 
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You  wouldn't  settle 

for  half  the  screen. 

Don't  settle  for  half  the  sound! 

INTRODUCING 


THE 


"The  sound 
is  mcredibtef" 

—  G'eg  Rohlling.  Ponlsnd,  Oregon 

"My  favorite  peripheraU" 

—  Lisa  Rodgers,  Tampa,  flotida 

"An  outstanding  addition  to  my  system!" 

— letlPaul,  Oniario,  Canada 

THE  ULTIMA  TE  SOUND  PERIPHERAL 

Highly-sophisticated,  with  crossover  frequencies  designed  specifically  for  the 
COMMODORE  and  MACINTOSH 


There's  no  other  peripheral  like  it!  The 
ULTRAVOX  SountJSystetn'adds  an  ex- 
citing new  dimension  to  all  your  game 
and  music  programs  by  generating  In- 
comparable stereo  sound  from  your 
Commodore  64, 128  (64  or  128  mode),  16, 
or  +  4,  or  from  your  Macintosh  computer. 
A  built-in  amp  powers  your  speakers  di- 
rectly, or  plug  the  low  level  outputs  right 
into  your  home  stereo.  And  with  the 
headphone  jack  you  can  even  enjoy  your 
full-stereo  sound  in  private. 


•  Fttll  stereo  separation. 

•  100%  compatible  with  all  software. 

•  Easy  to  use,  no  software  required. 

•  Sets  up  in  seconds,  no  soldering. 

•  Low  level  outputs  compatible  with  your 
stereo. 

•  Direct  speaker  outputs. 

•  Headphone  jack  included. 

•  Full  volume  control. 

•  100%  external  hardware. 

•  Power  supply  and  complete  operations 
matfual  included. 


COMPLETE  READY-TO-GO 

SYSTEM  ONLV 


$69.95 

VISA.  MnUicHd.  C.O.D. 


plus  S^.OO  slipping,  insurance 
IForCOt>oidoisoddamiiidiiionalS4.00,) 


1^  CALL  NOW  (503)  254-7855 

OR  SEND  CHECK  OR  MONEY  ORDER  TO 

^    PRECISION  PERIPHERALS 
AND  SOFTWARE 

P.O.  Box  20395  Portland,  Oregon  97220 

All  orders  shipped  within  24  hours.  Dealer  inquiries  welcome. 
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I?S;omnK)dore  64  Macro  Asseirtbler 
"  DrvsjIo  pin t'lU  System;  (64J    ■', - 

'^OMPUTE!  Pabiioitioui 

k'O  Box  503S 

l.D.R.  Station 

New  York,  mwi  50 

(800)  346-6767 

(212)  887-8525  (in  NY) 

LAVS  (64/128) 

$72,95  to  $16.95,  depending  on  version 
'i^Mus  shipping) 
^>- 

macro  that  opens  a  sequential  file 
for  reading,  for  example,  might  call 
several  ROM  routines  and  leave  a 
blank  for  the  filename.  Within  your 
source  code,  you  would  provide  the 
name  of  the  OPEN  macro  and  tell  it 
the  name  of  the  file  to  be  opened  for 
reading.  When  the  assembler  as- 
sembled that  line,  it  would  find  the 
macro  in  the  library  and  insert  as 
many  instructions  as  necessar}'  in 
the  object  code,  plus  it  would  fill  in 
the  name  of  the  sequential  file  you 
wanted  to  open  for  reading.  Mac- 
ros, however,  are  often  rather  cum- 
bersome to  use;  the  complexities  of 
passing  parameters  to  them  can 
make  them  more  trouble  than 
they're  worth. 

Most  assemblers  allow  you  to 
insert  comments  in  the  source  file. 
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Freedom  Assenibl^r 

'$39.B5(6-i)'  ■''"  ■■■'    ■'':'. 
S49.95(t2».) 

Micol  Si/stcms 
9  L^tidt  Rd. 
Toronto,  Ontario 
Canada  M2I2V6 
(416)495-6864 
M-2000  Machine  Language 
Development  System  (64) 
$49.95 


These  notes  to  yourself  are  like 
REM  statements  in  BASIC.  Some 
assemblers  offer  conditional  assem- 
bly, which  is  helpful  if  you're  writ- 
ing for  several  different  systems,  a 
64  and  a  128,  for  example.  Like 
macros,  however,  conditional  as- 
sembly is  an  additional  level  of 
complexity  (and  thus  an  additional 
potential  source  of  bugs).  Writing 
dual-purpose  source  code  is,  many 
programmers  think,  of  dubious 
value. 

Some  also  include  utility  pro- 
grams. An  uuassemblcr,  for  example, 
reads  an  object  file  and  turns  it  into 
source  code  which  can  be  loaded, 
edited,  and  re-assembled.  You  may 
also  find  a  disk  disassembler,  which 
reads  a  machine  language  file  di- 
rectly from  disk  and  lists  it  out  as 


.Roger:Wagncr  Pifl'lishin<^ 

P.O.  Box.582- 

5antct\  CA.  92071 

(619):  562-3221  ■  ■       '  ■ 

Merlin  64  Macro  Assembler  (64) 

$49.95 

Robin's  Software 

10349  linran  Cir. 

Bloontington,  MN  55438 

(612)  944-8654 

Instant  Editor  Assembler  (64) 

$5.00  plus  $2.00  shipping  and  handling 


mnemonics.  OccasionaHy,  an  as- 
sembler package  will  include  the 
source  code  for  the  assembler  itself. 
This  is  valuable  because  you  can 
study  the  program  (if  you're  just 
learning  ML)  or  change  the  pro- 
gram, adding  new  features  (if 
you're  beyond  the  beginner's  stage). 

One  final  note:  In  many  cases, 
source  files  are  not  compadble  be- 
tween different  assemblers.  If  you 
plan  to  trade  source  code  with  a 
friend,  it  would  be  a  good  idea  to 
use  the  same  assembler.  This  is  also 
true  if  you're  studying  ML  in  a  class 
sponsored  by  a  college  or  a  user 
group. 

Following  is  a  list  of  commer- 
cial assemblers  for  the  Commodore 
64  and  128.  For  more  information, 
contact  the  manufacturer.  ffl 


PROGRAMMING  THE 


Morris  Simon 

If  you've  already 

explored  BASIC  and 

6502  machine 

language,  the 

Commodore  128  offers 

a  brand  new  and 

fascinating  world  of 

programming — 

the  Z80  chip. 


Are  you  taking  full  advantage  of  the  powerful  Z80  processor  in  your  Com- 
modore 128?  1  don't  mean  just  using  CP/M  mode  to  run  the  thousands  of 
free  programs  in  public  domain  libraries,  although  that's  a  good  start.  I 
mean  writing  your  own  applications  in  Z80  assembly  language. 

Why?  For  the  same  reasons  that  many  professional  programmers  pre- 
fer machine  language  {or  assembly  language)  over  high  level  languages 
like  BASIC:  speed,  efficiency,  maximum  control,  and  just  plain  fun. 

With  a  little  reading  and  a  little  money,  you  can  convert  your  128  into 
an  excellent  Z80  CP/M  development  system.  All  you  need  to  start  is  an 
assembler  to  assemble  your  source  code  into  machine  language;  a  loader 
to  put  your  program  where  it'll  be  running  in  your  RAM;  and  a  debug- 
ger— since  machine  language  programs  don't  always  run  the  first  time. 
Note  that  I  didn't  mention  an  editor:  Most  word  processors  will  do  just 
fine.  Except  for  the  Commodore  128,  the  rest  of  the  system  can  cost  less 
than  $100, 

You  have  to  start  learning  one  of  two  kinds  of  assembly  language: 
either  Intel's  8080  or  Zilog's  Z80  instruction  set.  Which  one?  By  the  time 
you  finish  this  article,  you'll  be  able  to  make  this  decision  for  yourself. 

The  Transition  From  6502  Machine  Language 

If  you've  ever  written  a  machine  language  {ML)  program  for  the  64  or  128, 
learning  Z80  machine  language  shouldn't  be  very  difficult.  The  same  ML 
operations  found  in  the  6502  family  of  chips  are  available  in  the  280  (plus 
a  few  more),  but  the  Z80  uses  different  mnemonics.  If  you  know  what  the 
6502's  LDA  #5  means,  you'll  probably  recognize  the  280  instruction  LD 
A,5,  The  two  instructions  are  spelled  a  httle  differently,  but  they  do  the 
same  thing;  they  put  the  number  5  into  the  accumulator. 

There  are  a  few  differences  of  which  you  should  be  aware  before  start- 
ing, especially  if  you're  experienced  in  6502  ML,  First,  the  280  has  more 
registers  than  the  6502's  A,  X,  and  Y.  The  Intel  instructions  support  seven 
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registers:  B,  C,  D,  E,  H,  L,  and  A.  These  are  sometimes  paired  up  for  use  as 
pointers  to  memory:  BC,  DE,  and  HL  (the  memory  location  pointed  to  by 
HL  is  called  the  M  register,  even  though  it's  in  RAM  and  isn't  a  true  regis- 
ter). The  Zilog  commands  include  other  registers,  IX  and  lY  for  example. 
All  of  these  additional  registers  serve  a  purpose — Indirect-Y  addressing, 
Vifhich  is  widely  used  in  6502  programs,  is  not  directly  supported  on  the 
280.  Instead  of  putting  an  address  in  a  zero-page  address  and  loading  the 
accumulator  through  the  pointer  there,  as  you  would  in  a  6502  program, 
you  put  the  address  into  a  register  pair  (HL,  for  example).  The  register  pair 
serves  the  same  purpose  on  the  Z80  as  zero-page  indirect  addressing  does 
on  the  6502. 

There's  a  minor  difference  in  hexadecimal  notation,  as  well.  When 
writing  Z80  ML,  it's  more  common  to  add  the  letter  H  after  a  hex  number 
instead  of  putting  a  dollar  sign  in  front  of  it.  You'd  subsdtute  400H  for 
$0400,  for  example. 

In  Commodore  6502  ML,  the  Kemal  routines  are  important;  they  pro- 
vide common  entry  points,  regardless  of  which  computer  you  own,  for  es- 
sential routines  that  open  files,  get  a  character,  print  to  the  screen,  close 
files,  and  so  on.  CP/M  uses  the  same  idea  in  its  Basic  Disk  Operating  Sys- 
tem (BDOS)  and  Basic  Input/Output  System  (BIOS)  routines.  The  BIOS 
call  for  getting  a  character  from  the  keyboard  works  the  same  on  a  1 28, 
Kaypro,  Osborne,  or  other  CP/M  computer.  The  machines  are  different  on 
the  hardware  level,  but  from  a  software  standpoint,  the  operating  system 
looks  the  same.  If  you  plan  to  do  Z80  program,  it  pays  to  learn  how  the 
BDOS  and  BIOS  roudnes  work. 

Intel  Mnemonics 

The  Intel  instruction  set  was  designed  for  the  ZSO's  precursor,  the  8080.  In 
the  early  days  of  microcomputers,  most  programmers  wrote  in  8080  as- 
sembly language.  Digital  Research's  CP/M  and  most  of  the  earlier  CP/M 
software  is  written  in  8080  code. 

Intel  (8080)  mnemonics  can  be  confusing  when  you're  first  learning 
them.  For  example,  MOV  means  Load,  as  in: 
MOV  A,C  ;LOAD  REGISTER  A  WITH  BYTE  IN  REGISTER  C 

(In  machine  language,  anything  after  a  semicolon  is  a  comment  to  be 
read  and  will  not  be  processed  by  an  assembler.) 

In  the  example  above,  it  might  appear  as  if  the  byte  in  register  C  has 
been  shifted  to  register  A,  but  actually  it's  only  been  copied  to  register  A 
(the  accumulator).  Other  instruction  sets,  including  the  Zilog,  use  LD  (for 
Load)  for  this  operation.  Note  that  MOV  and  LD  are  just  different  ways  of 
saying  the  same  thing;  when  the  program  is  assembled,  the  object  code — 
the  numbers  in  memory — will  be  the  same. 

Zilog  Mnemonics 

The  ZOog  instruction  set  reflects  the  greater  power  of  the  Z80  CPU,  which 
has  many  more  16-bit  registers  and  register  pairs,  and  facilities  for  direct 
input/ouput  operations.  The  major  improvements  over  the  8080  instruc- 
tion set  include:  direct  loading  of  all  16-bit  registers  and  pairs,  instructions 
for  two  new  16-bit  index  registers  {IX  and  lY),  instructions  to  switch  sets  of 
registers,  direct  input  and  output  addressing,  block  shift  and  block  transfer 
instructions,  enhanced  jump  instructions,  and  a  more  comprehensible  sys- 
tem of  mnemonics. 

Obviously,  Zilog's  instrucdon  set  was  designed  to  take  advantage  of 
all  the  Z80  improvements  over  its  cousin,  the  pioneer  8080.  In  fact,  if  you 
write  programs  using  Z80  mnemonics,  you're  accessing  about  as  much 
power  as  you  can  from  any  eight-bit  processor.  So  why  would  anyone  go 
to  the  trouble  of  learning  8080  code  when  they  could  master  the  Z80  in- 
struction set  just  as  easily?  Let's  look  into  that. 

The  choice  between  Intel  and  Zilog  instruction  sets  depends  on  the  as- 
sembler you're  using  to  convert  your  source  code  into  machine  language. 
Digital  Research  (the  people  who  invented  CP/M)  decided  to  stick  with 
the  Intel  8080  instrucdon  set  for  all  their  software,  including  their  work- 
horse assemblers,  which  Commodore  packages  for  the  64  (ASM)  and  the 
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128  (MAC  &  RMAC). 

The  Z80  commands  are  a  sw- 
perset  of  8080  commands,  in  the 
same  way  that  Commodore  128 
BASIC  (version  7.0)  is  a  superset  of 
the  Commodore  64's  BASIC  2.0. 
The  Z80  can  do  everything  the 
8080  can  do,  plus  it  has  many  addi- 
tional commands  and  more  registers. 

EvT;n  though  the  128's  CP/M 
assembler  supports  the  Intel  mne- 
monics, there's  an  easy  way  to  use 
the  Zilog  instruction  set  if  you  want 
to. 

Macros 

The  Zilog  set  includes  a  very  useful 
single  instruction,  DJNZ  address, 
which  is  used  to  control  loops. 
(DJNZ  is  Decrement  and  Jump  if 
Not  Zero.)  To  use  it,  simply  load 
register  B  with  the  number  of  times 
you  want  a  loop  to  occur,  follow  the 
load  instruction  wdth  your  loop  sub- 
routine, and  end  it  with  DJNZ  and 
the  address  of  the  beginning  of  the 
loop.  The  program  automatically 
decreases  the  value  in  register  B 
and  repeats  the  loop  until  B  equals 
zero. 

If  you  want  to  emulate  DJNZ 
with  Intel  instructions,  you  have  to 
list  both  components  of  DJNZ  sepa- 
rately, first  by  DEC  B,  which  de- 
creases the  counter  by  one,  and 
then  by  JNZ  address,  which  per- 
forms the  routine  as  long  as  B  does 
not  equal  zero.  You  might  then  de- 
clare the  combination  "DEC  B"  + 
"JNZ  loop  address"  as  an  external 
macro. 

Not  all  Z80  instructions  can  be 
emulated  by  Intel  mnemonics,  how- 
ever, even  with  complex  Intel  mac- 
ros. That's  why  you'll  find  a  file 
called  Z80.LIB  on  the  one  of  the 
CP/M  source  disks  from  Commo- 
dore (these  are  the  disks  you  re- 
ceive when  you  mail  the  card  in  the 
CP/M  section  of  the  System  Guide; 
there's  also  a  very  detailed  500 -f- 
page  CP/M  manual  included  with 
the  disks). 

To  use  Z80.LIB,  put  this  line  at 
the  beginning  of  your  source  file: 
MACLIB  Z80 

This  tells  the  assembler  you 
want  to  include  the  macro  library 
file  called  Z80.  With  this  line  at  the 
beginning  of  your  program,  you  can 


use  any  or  all  of  the  Z80  command 
set.  In  a  nutshell,  it  provides  a  look- 
up table  that  matches  the  Z80  mne- 
monies  with  the  appropriate 
opcodes.  It  doesn't  just  emulate 
DJNZ  by  splitting  it  into  DEC  and 
JNZ,  for  example,  it  actually  assem- 
bles the  DJNZ  instruction  into  the 
corresponding  8080-style  ML 
instruction. 

CP/M  And  Assembly 
Language 

CP/M  is  an  operating  system  rather 
than  a  language.  The  relationship 
between  CP/M  and  machine  lan- 
guage is  very  simple.  From  your 
program,  you  make  calls — or 
jumps — to  constant  locations  in 
CP/M  memory  any  time  you  need 
the  operating  system  to  do  some- 
thing. CP/M  has  further  instruc- 
tions stored  at  those  locations  and 
will  return  control  to  your  program 
when  the  job  {whatever  it  is)  is 
done. 

For  example,  location  OOOOH 
contains  a  jump  instruction  to  the 
warm  boot  routine  in  CP/M's 
BIOS.  Therefore,  anytime  you  wish 
to  exit  a  program  you  could  include 
JP  OOOOH  (or  JP  0  since  decimal  0  = 
OH)  and  the  program  would  exit  to 
a  warm  boot  at  that  point.  This  is 
the  way  to  finish  up  a  program  and 
send  the  user  back  the  the  CP/M 
A>  prompt. 

Most  CP/M  calls  are  made  to 
location  0005H,  where  another 
jump  instruction  passes  control  of 
the  program  to  CP/M's  BDOS. 
Before  you  CALL  BDOS,  your  pro- 
gram needs  to  give  CP/M  a  little 
more  information,  particularly  the 
number  of  the  service  call  you  wish 
to  make.  You  put  this  number  in 
register  C.  For  example,  CP/M  ser- 
vice call  number  9  is  a  print  string 
function  which  prints  to  the  screen 
an  ASCII  string  ending  in  a  dollar 
sign  ($),  BDOS  must  see  the  num- 
ber 9  in  register  C  and  the  string's 
starting  address  in  register  pair  DE, 
At  another  place  in  your  program, 
you'll  define  the  string  to  be  printed 
with  a  DB  (Data  Byte)  instruction 
(and  end  it  with  a  $).  For  example: 


BDOS     EQU  OOOSH 

LDC,9 

LD  DE,MSG 

CALL  BDOS 


;THIS  EQUATE  WILL  OCCUR  EARLY  IN  PROGRAM 

;OTHER  CODE 

;CP/M  FUNCTION  #9  NOW  IN  REG  C 

jPOINT  REGS  DE  TO  ADDRESS  OF  MESSAGE 

;"BDOS"  WAS  DEFINED  EARLIER  AS  "OOOSH" 

;OTHER  CODE 


MSG        DB  "This  is  the  message  to  be  printed,!" 

Notice  how  the  entries  BDOS  and  MSG  are  defined  in  the  leftmost  la- 
bel column.  A  good  assembly  program  will  clearly  separate  labels,  instruc- 
tions, operands,  and  comments: 
LABEL  INSTR  OPERAND  ;COMMENT 

It's  common  practice  among  Z80  programmers  to  place  comments  on 
nea'rly  every  line  of  source  code. 

In  the  128  version  of  CP/M  (CP/M  3.0,  also  called  CP/M-PJus),  there 
are  more  than  60  specialized  CP/M  service  calls  you  can  use  in  your  as- 
sembly language  programs.  To  get  the  most  out  of  your  machine,  you 
should  begin  practicing  each  of  the  service  calls  in  sample  programs  until 
you  understand  what  it  does. 

Z80  Programming  Techniques 

In  the  examples  which  follow,  I've  used  true  Zilog  mnemonics  simply  be- 
cause they  take  less  space  and  are  easier  to  understand. 

Loading  And  Storing  Registers 

The  Z80  allows  you  to  load  practically  any  register  from  memory,  from  an- 
other register  or  by  immediate  loading  of  a  value.  The  basic  form  of  a  typi- 
cal load  instruction  is 
LD  destination,  source 

The  destination  may  be  either  a  register  or  a  memory  location,  and  source 

may  be  a  register,  memory  location,  or  a  value.  For  example, 

LD  A,C  ;LOAD  ACCUMULATOR  FROM  C 

Values  can  be  loaded  directly  into  registers: 

LD  C,6  ;PUT  VALUE  6  DECIMAL  IN  REGISTER  C 

or  indirectly  from  addresses  in  RAM: 

LD  A,(5973H)  ;LOAD  A  WITH  BYTE  FROM  ADDRESS  5973  HEX 

or  indirectly  from  addresses  in  registers: 

LD  A,(BC)  ,LOAD  A  WITH  BYTE  FROM  ADDRESS  IN  BC 

Note  that  a  value  in  parentheses  is  an  address,  while  one  without  pa- 
rentheses is  a  numeral.  Remember  that  if  you  want  a  hex  number  (or  ad- 
dress), you  must  add  the  letter  H.  Z80  assemblers  default  to  decimal 
numbers. 

Storage  of  data  is  done  by  the  reverse  procedure: 
LD  {address},  register 

The  stack  pointer  (SP)  is  a  16-bit  value  in  the  Z80,  which  means  you 
can  point  it  to  any  location  in  memory.  This  is  quite  useful  in  situations 
where  you  need  to  clear  out  a  section  of  memory.  Just  set  the  stack  pointer 
and  PUSH  a  series  of  zeros  onto  the  stack.  If  you  wanted  to  save  the  stack 
pointer  first,  you'd  use  this  instruction: 

LD  (0A71H),SP        ;LOAD  STACK  POINTER  (A  16-BIT  ADDRESS) 

;INTO  THE  TWO-BYTE  LOCATION  STARTING  AT 
;A71  HEX;  THE  LOW  BYTE  WILL  BE  STORED 
;FmST,  THEN  HIGH  BYTE  AT  A72  HEX 

A  common  application  of  the  Z80  loading  operations  is  to  initialize 
RAM  locations  with  certain  values.  For  example,  let's  store  a  byte  of  data 
(BYTE)  at  location  500H: 

LD  A,BYTE  ;PUT  DATA  BYTE  INTO  ACCUMULATOR 

LD  (0500H),A  ;COPY  BYTE  IN  REGISTER  A  TO  500  HEX 

The  same  principle  can  be  used  to  initialize  word -length  values  by 
sending  them  through  the  HL  register  pair,  which  functions  almost  as  a 
16-bit  accumulator: 
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LD  HL,WORD         ;PUT  DATA  WORD  INTO  HL  FAIR 

LD  (0500H),HL         ;COPY  L  INTO  500H  &  H  INTO  SOIH 

Arithmetic  And  Logic 

The  Z80  allows  greater  flexibility  in  arithmetic  and  logical  operations  than 
most  other  eight-bit  CPU's.  For  a  simple  example,  let's  add  a  constant, 
NUMBER,  to  whatever  variable  happens  to  be  in  a  given  location,  (VAR), 
and  then  change  the  variable: 


LD  A,(VAR) 
ADD  A,NUMBER 
LD  (VAR),A 


;COPY  VARIABLE  INTO  ACCUMULATOR 

;DO  THE  ADDITION 

;AND  CHANGE  THE  VARIABLE  AT  LOCATION  VAR 


Further  examples  of  such  routines  would' take  up  too  much  space  in 
this  article,  but  there  are  good  mathematical  macros  in  most  Z80  libraries 
for  anything  you  want  to  do.  The  ZSO's  double  (16-bit)  registers  make  dou- 
ble-precision calculations  a  breeze. 

Bit  Manipulation 

Most  eight-bit  computers  have  only  one  way  to  manipulate  individual 
bits — by  using  logical  instructions  such  as  AND  and  OR  to  mask  or  set  por- 
tions of  bytes.  The  Z80  lets  you  use  those,  if  you  wish,  but  also  provides 
three  special  bit  manipulation  instructions:  SET,  RES  {for  reset),  and  BIT 
(to  test  a  bit).  Each  of  these  codes  works  the  same  way: 

SET  n,r         ,SET  BIT  n  OF  REGISTER  r 
RES  n,r         ;CLEAR  (RESET*  BIT  n  OF  REGISTER  r 
BIT  n,r  ;TEST  BIT  n  OF  REGISTER  r— SET  THE  ZERO 

;FLAG  IF  n=0  OR  CLEAR  IT  If  n  =  l 

Shift  Operations 

For  those  of  you  who  like  binary  operations,  the  Z80  allows  you  to  per- 
form shift  and  rotate  functions  on  any  register  or  memory  location. 

Branching  Instructions 

The  ZSO's  amazing  repertoire  of  relative  and  absolute  jumps  allows  condi- 
tional and  unconditional  branching  by  testing  single  bits,  individual  flags, 
and  value  comparisons.  You  can  test  a  value  either  in  a  register  or  in  mem- 
ory for  sign,  carry,  zero,  or  parity/overflow  and  then  branch  in  ways 
which  resemble  GOTO,  IF,  and  THEN  instructions  in  BASIC,  Some  com- 
mon examples: 

;IS  ACCUMULATOR  GREATER  THAN  LIMIT7 

;N0  CARRY  FLAG  SO  GOTO  NEXT 

;SET  ALL  FLAGS  TO  TEST  ACCUMULATOR 

;IF  ACCUMULATOR  IS  POSITIVE  GOTO  NEXT 

;ELSE  SEE  IF  A  =  KEY 

,YES,  A  =  KEY,  SO  GOTO  LAST 


LAST 


Here's  something  to  watch  out  for  if  you're  a  6502  programmer.  With 
the  6502,  you  set  the  carry  (SEC)  before  a  subtract  with  carry  (SBC)  opera- 
tion. If  the  carry  is  still  set  after  the  subtraction,  it  means  the  first  number 
was  larger  than  the  second.  The  Z80  is  just  the  opposite:  You  clear  the  car- 
ry before  adding  or  subtracting.  This  also  affects  comparisons.  In  the  ex- 
ample above,  the  CP  instruction  compares  the  Accumulator  to  the  number 
called  LIMIT,  If  there's  no  carry,  then  the  Accumulator  was  larger  than 
LIMIT.  (On  the  6502,  the  carry  would  be  set  if  LIMIT  was  smaller,) 

Loops 

Looping  with  subroutines  is  facilitated  in  the  Z80  by  the  DJNZ  instruction 
mentioned  earlier.  It's  very  easy  to  combine  registers  B  and  C  to  use  a  16- 
bit  loop  for  longer  executions,  or  to  design  nested  loops  within  loops  using 
DJNZ, 


CP 

LIMIT 

JR 

NCNEXT 

AND 

A 

IP 

P,NEXT 

CP 

KEY 

JR 

Z,LAST 

NEXT 

8080/Z80  Assembly  Language  by  .^Jj 
Alan  Miller;  }ohti  Wiley  &  Sous,  1981.  -"^ 
(A  good  introduction  to  both  insiructioit '"' 
sets.) 

Dr.  Dobb's  Z80  Toolbox  by  David  £. 
Cortesi;  M&T  Publishing,  1985.  (Uses 
Intel  instruction  set;  auailabic  on  disks.) 

Soul  of  CP/M  by  Mitchell  Waite  and 
Robert  Lafore;  Howard  Sams  &  Co., 
1983.  (A  classic  on  the  Intel  instruction^ 
setj  ^^' 

Z80  Assembly  Language  Subroutines 
by  Lance  A.  Uventba!  and  Whit  I  trap 
Saville;  Osborne /McGraw-Hill,  1981 
(My  favorite  on  Zilog  mnemonics.) 

Software 

Commodore  128  development  package 
(MAC,  RMAC.  SID,  etc.);  from  Commo- 
dore Business  Machines,  1200  Wilson 
Dr.,  West  Chester,  PA  19380. 

Echelon  development  system  utilities 
(Z-Tools);  for  cither  Intel  or  Zilog  pro- 
grams; from  Echelon,  Inc.,  885  N.  San 
Antonio  Rd.,  Los  Alios,  CA  94022. 

Microsoft  development  system  (M80, 
L80,  etc.);  for  either  Intel  or  Zilog 
programs:  from  Microsoft,  Inc.,  10700 
Northrup  Way,  Beilevue,  WA  98004. 

SYSLIB3  by  Richard  Conn.  (In  my  opin- 
ion, the  best  collection  of  Z80  routines.'^ 
Available  in  either  Intel  or  Zilog  mne- 
monies  from  Echelon  or  on  some  bulletin 
boards.)  ■. .. -.\s-.\v>vw. 


i 


Any  GAZETTE  readers  wanting" 
further  information  on  280  assembly 
language  programming  are  wel- 
come to  write  to  me  at  118  Brook- 
haven,  Tuscaloosa  AL  35405,  Send 
a  self-addressed,  stamped  envelope 
for  a  quick  reply,        \<'\v; 
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LD 

HL,(START  ) 

LD 

B,10 

MORE 

LD  E,<HL) 

INC 

HL 
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CALL 

LOUT 

DJNZ 
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B,20 

LD 

DE,9 

ADD 

HL,DE 

LD 

A,(HL) 

CALL 

LOUT 

DJNZ 

MORE 

Handiing  Arrays,  Tables,  And  Indexing 

The  two  extra  index  registers  plus  easier  access  to  all  register  pairs  allow 
you  to  handle  both  indexed  and  unindexed  arrays  neatly  and  quickly.  One 
common  style  of  array  handling  involves  pointing  HL  to  a  memorj'  loca- 
tion, and  then  loading  byte  after  byte  from  that  location  into  DE  for  further 
processing.  If  desired,  register  B  can  be  used  as  a  counter: 

POINT  HL  TO  START  OF  ARRAY 

SET  B  AS  A  COUNTER  FOR  TEN  REPETITIONS 

LOW  BYTE  GOES  INTO  E 

INCREMENT  HL  BY  ONE,  POINT  TO  NEXT  BYTE 

HIGH  BYTE  INTO  DE 

POINT  TO  NEXT  ELEMENT 

THIS  MIGHT  BE  A  ROUTINE  TO  OUTPUT  DE 

RETURN  FROM  ROUTINE,  DECREASE  COUNTER, 

AND  DO  IT  AGAIN  UNTIL  B  =  0 

With  indexing,  a  register  is  loaded  with  ah  offset  value  which  is  then 
added  to  the  base  of  the  array  each  time  the  loop  is  repeated.  This  example 
loads  the  accumulator  with  every  eighth  element  in  an  array  until  20  en- 
tries have  been  checked: 

LD  HL,(START)       ;POINT  HL  TO  START  OF  ARRAY 

;COUNTER  SET  FOR  20  ENTRIES 
jOFFSET  =  8  DECIMAL 
MORE      ADD        HL,DE  ;OFFSET  ADDED  TO  BASE,  STORED  IN  HL 

;GET  8TH  ELEMENT  INTO  ACCUMULATOR 
;AND  DO  SOMETHING  TO  IT 
jRETURN  &  DO  IT  ALL  AGAIN  UNTIL  B=0 

Block  Move  (LDIR)  And  Compare  (CPIR) 

These  categories  of  instructions  are  two  of  the  more  powerful  enhance- 
ments of  the  Z80  over  the  8080.  Logically,  both  procedures  are  very  simple 
and  work  the  same  way.  You  put  the  size  of  a  block  (in  bytes)  in  register 
pair  BC,  then  point  to  the  beginning  of  the  block  with  HL.  If  you're  moving 
the  block,  you  put  the  destination  starting  address  in  register  pair  DE: 

SET  COUNTER  FOR  128  BYTES 
DESTINATION  TO  START  AT  NEWADD 
SOURCE  STARTS  AT  OLDADD 
MOVE  IT! 

If  all  you  want  to  do  is  scan  a  block  of  data  for  a  particular  byte,  you 
can  omit  the  destination  address,  since  the  comparison  will  be  done  in  the 
accumulator: 

SET  COUNTER  FOR  128  BYTES 
STARTING  ADDRESS  OF  BLOCK  IN  HL 
PUT  CONTROL-Z  IN  ACCUMULATOR 
COMPARE  HL  WITH  A  AND  INCREMENT  HL 
UNTIL  EITHER  "2  IS  FOUND  OR  BC-0 

Enhanced  Input  And  Output  Instructions 

With  the  Z80,  you  can  input  or  output  data  from  either  your  registers  or 
RAM  directly  to  and  from  your  computer's  various  ports.  And  you  can  do 
this  by  blocks.  The  relevant  instructions  are  IN,  OUT,  INI,  IND,  OUTI, 
OUTD,  OTIR,  and  OTDR.  They're  easy  to  use,  simply  by  specifying  the 
port  in  question: 

IN  A,(28H)       ;GET  A  BYTE  FROM  PORT  28  HEX 

OUT  (C),B        ,OUTPUT  BYTE  IN  B  VIA  PORT  NUMBER  IN  C 

The  block  transfers  (INIR,  INID,  OTIR,  OTDR)  work  very  much  like 
the  block  move  and  compare  instrucdons  described  in  the  last  section,  re- 
serving register  C  for  the  port  address  and  HL  for  a  memory  address. 

Interrupt  Processing 

Fast  interrupts  on  the  Z80  use  the  RST  instruction  plus  the  destination  ad- 
dress. For  example: 

RST  38H  ;TRANSFERS  CONTROL  TO  ADDRESS  38  HEX 


LD 

BC,128 

LD 

DE,NEWADD 

LD 

HL,OLDADD 

LDIR 

LD 

BC,128 

LD 

HL,START 

LD 

A,1AH 

CPIR 

There  will  usually  be  a  perma- 
nent jump  instruction  at  the  desti- 
nation which  then  sends  control  to 
a  special  routine,  such  as  a  graphics 
driver.  You  can  also  store  an  elabo- 
rate subprogram  in  the  alternate 
register  set  and  shift  to  it  with  an 
RST  jump. 

Your  Choice 

Have  you  decided  which  instruc- 
tion set  and  assembler  you  want  to 
use  in  your  128?  If  you've  already 
bought  the  optional  Commodore 
development  package,  which  in- 
cludes MAC,  RMAC  (for  Relocat- 
able code  MACRO  assembler),  the 
SID  debugger.  LINK  loader,  and 
LIB  library  manager,  then  you've 
got  a  choice.  If  you  include  the 
Z80.LIB  macro  file,  you  can  use 
either  (or  both)  instruction  sets. 

Two  other  fine  assembler 
packages  are  Echelon's  ZAS-ZLINK 
and  Microsoft's  M80-L80  systems. 
Both  are  compatible  with  the  Intel- 
based  ASM-MAC  family,  and  ZAS 
can  even  assemble  code  for  the  Hi- 
tachi HD64180,  a  new  eight-bit 
CPU  which  is  upward  compatible 
with  the  Z80. 

Regardless  of  your  assembler 
selection,  you  should  build  up  a 
collection  of  good  Z80  subroutines. 
The  best  Z80  library  I  know  of  is 
SYSLIB3,  a  public  domain  version 
of  which  may  be  on  a  CP/M  bulle- 
tin board  near  you.  Echelon  distrib- 
utes SYSLIB3  in  a  set  with  other 
libraries  and  manuals  for  Z80  de- 
velopment systems  for  under  $100. 

You  really  can't  appreciate  the 
speed  and  efficiency  of  your  Z80 
until  you  start  speaking  its  own  lan- 
guage. Until  then,  you'll  just  have 
to  be  content  with  running  thou- 
sands of  excellent  programs  written 
by  other  people.  Learning  Z80  as- 
sembly language  will  give  you  even 
greater  computing  power  and  will 
allow  you  to  do  exactly  what  you 
want  to  do  with  your  machine.  To 
make  it  easier,  refer  to  the  list  of 
books  and  software  on  page  40. 
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User  Group  Update 


When  writing  to  a  user  group  for  information,  please  remember  to 
enclose  a  self-addressed  envelope  with  postage  that  is  appropriate  for 
the  country  to  which  you're  writing. 

Send  typed  additions,  corrections,  and  deletions  for  this  list  to: 

COMPUTE!  Publications 
P.O.  Box  5406 
Greensboro,  NC  27403 
Attn:  Commodore  User  Groups 

User  Group  Notes 

The  Midwest  C-64  Users  Group  has  changed  its  mailing  address  to 
P.O.  Box  9311,  Highland,  IN  46322. 

The  C64/128  User  Group  of  Koeln,  West  Germany  has 
disbanded. 

The  Platte  Valley  Commodore  Users  Group  has  changed  its  name 
and  address  to  Platte  Computer  Users  Group  (PVCUG),  1685  Bonanza, 
Gering,  NE  69341, 

The  CIVIC64  Commodore  Users  Group  of  Oxnard  and  Camarillo, 
CA  has  changed  its  mailing  address  to  CIVIC64,  P.O.  Box  2442,  Ox- 
nard, CA  93034-2442. 

The  Westinghouse  BWI  Commodore  Users  Group  has  changed  its 
name  and  address  to  Westinghouse  Commodore  Users  Group,  P.O.  Box 
8756,  Baltimore,  MD  21240. 

Antelope  Valley  Commodore  User  Group  (AVCUG)  has  a  new 
address:  P.O.  Box  4436,  Lancaster,  CA  93539. 

The  Commodore  Club  of  Mobile  is  now  the  Amiga/Commodore 
Club  of  Mobile.  The  address  remains;  3868-H  Rue  Maison,  Mobile,  AL 
36608. 

The  Arizona  VIC  &  64  Users  Group  has  changed  its  name  and 
address.  It's  now  the  Arizona  Commodore  Users  Group,  P.O.  Box 
27201,  Tempe,  AZ  85282. 

Power  Surge  Users  Group  also  has  a  new  address:  c/o  Orange- 
wood  Academy,  13732  Clinton  Ave.,  Garden  Grove,  CA  92643, 

The  Colorado  Commodore  Computer  Club's  new  address  is 
11855  Adams  St.,  Northglenn,  CO  80233. 

The  Naugatuck  Valley  Commodore  User  Group  has  a  new  mail- 
ing address:  P.O.  Box  622,  Waterbury,  CT  06720. 

The  Redwood  Falls  Area  Computer  Exchange  can  now  be  reached 
at  717  E.  Wyoming  St.,  Redwood  Falls,  MN  56283. 

The  Heartland  Users  Group's  new  address  is  P.O.  Box  443,  Cape 
Girardeau,  MO  63701. 

The  Tri-Cities  Commodore  Club  has  a  new  address:  802  Kimrod 
Dr.,  Johnson  City,  TN  37601. 

The  Old  Hickory  Commodore  Users  Group  can  now  be  reached 
at  542  Lambuth  Blvd.,  Jackson,  TN  38301. 

Billy  Schultz  of  McKinney,  Texas  is  interested  in  starting  a  Com- 
modore user  group.  He  can  be  reached  at  2808  Colonial  Ct.,  McKinney, 
TX  75069. 
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New  Listings 


ALABAMA 


TheBytr  Bunch.  318  PcnymanSt.,  Evergreen,  A L 

3M()1 
Commodore  User  Croup,  Rt.  2,  Box  105,  Smiths, 

AL  36877 


ALASKA 


Mat  Su  Commodore  64  Club  Inc., 
Palmer,  AK  99645 


Box  1208, 


ARIZONA 


Phoenix  Arizona  Commodore  Club,  P.O.  Box 
34905,  PhOi-ntx,  AZ  85067 


ARKANSAS 


Commodore  Information  Asaodalion,  P.O.  Box 

1755,  CiMuv.iv,  AR  72032 


CALIFORNIA 


C.P.U.  Commodore  Users  Group,  27202 
Corcubion,  Mission  Viejo,  CA  92692 

Point  Mugu  Users  AsSOClllion.  P.O.  Box  42360, 
Point  Mugu,  CA  93042 

Commodore  Systems  User  Network,  P.O.  Box 
261,  LomptK-,  CA  93438 


E  lORlDA 


WeUka  Commodore  Users  Croup.  P.O.  Box  909. 

Welaka,  Fl.  32Q93 
Northwest  Florida  Commodore  User  Group, 

P.O.  Box  15565,  Perisacola,  FL  32S14 
Fellsmere's  Club  Compu-Mania,  2H9  Watkjns 

Rd.  S.E.,  Palm  Bay,  FL  32907 


ILLINOIS 


The  Software  Link,  763  Stewart  Ave.,  Elgin,  IL 

6012(1 
The  64  Smorgisboard,  51  Thomhill  Dr.,  Danville, 
IL  61832 


INDIANA 


Kosciusko  Commodore  User's  Group,   1721  S. 

Latta  St.,  Warsaw,  IN  46580 
Richmond  Area  Commodore  Users  Croup,  P.O. 

Box  1332,  Richmond,  IN  47375 


Plymouth  County  Commodore  Users  Group.  300 
Third  Ave.  SE,  Lcmars,  lA  51031 


KANSAS 


Newton  Area  Commodore  Club,  Larry  Wilson, 
112  Brooks idf.  Newton,  KS  67114 


MASSAC!  iUSLTTS 


Commodore  Users  Group  of  Cape  Cod,  P.O.  Box 

1490,  Cotuil.  MA  02635 
Massachusetts  Electronic  Modem  Operators 

(MEMO),  P.O.  Box  3336,  Fall  Kiver,  MA  02722- 

3336 


MICHIGAN 


Downriver  Commodore  Group,  P.O.  Box  1277, 

Southgalc,  Mi  4H195 
Washtenaw  Commodore  Users  Group,  4490 

Oakcngatfs  Dr.,  Ypsilariti,  MI  48197 
Central  Michigan  Commodore  Users  Group, 

5600  N.  Bollinger  Rd.,  Vestaburg,  Ml  48891 


Elk  Rapids  Commodore  Users  Club.  6697  E. 

Harbor  Dr.,  Elk  Rapids,  Ml  49629 
NorEhern  Michigan  Cammodore  Club,  P.O.  Box 

3066,  Gaylord,  Ml  49735 
U.  P.  Computer  Users  Gioup,  P.O.  Box  508, 

Ishpeming,  Ml  49849 


MI\Ni;S()IA 


Commodore  U>er  Learning  Exchange,  71 B  N. 
First  Ave.  E.,  Duluth,  MN  55805 


MISSOUKI 


Forefront  C-129  National  Users  Group,  P.O.  Box 
21836,  St,  Louis,  MO  63109 


NEBUASKA 


International  Commodore  Language  Interest 
Group,  1812  North  1,  Fremont,  NE  68025 


NliW  HAMI'-SHIKI- 


Commodore  Users  Group.  R.D.  9,  Box  307, 

ConcorLi,  NH  03301 


NRVV  VCMIK 


Commodore  Computer  Game  Pros  of  NY.  4263 

Carpenter  Ave.,  Bronx,  N'Y  10466 
For  Your  Computer  Only.   35   Belleview  Ave.. 

Ossining,  NY  10562 
Commodore  Long  Island  Club.  2949  Roxbury  Ct„ 

Oceansidc,  NY  11572 
Frontier  Commodore  Users,  RFD  r1.  Box  352A, 

Chazy,  NY  12921 
The  Shadows  Commodare  64  Users  Croup,  10 

Boylston  St..  Oneonta.  NY  13820 


Dayton  Area  Commodore  Users  Group,  679 

Murray  Hill  Drive,  Xenia,  OH  45385 


OKI  A  HO  MA 


Coweta-Commodore  Users  Group,  Box  8204, 

Coweta.  OK  7442'J 
Osage/Kay  Commodore  User's  Group 

(OKCUMl,  300  Woodbury  Rd.,  Ponca  City.  OK 

74601 


I'tNNSYLVANlA 


SusqueKinna  Valley  User  Group^  RD  ^S,  Box 

145.  Dpnvillf,  PA  17821 
ABC  C-bA  Chips  Commoddrc  Uscrt  Croup,  3159 

Middlctown  Rd.<  Belhlchem,  FA  18017 


TliNNi-SSi-Ji 


Cleveland  Commodore  User  Croup,  2413  Hick- 
ory Dr.  NW,  Clfveland,  TN  37311 


Tl-XAS 


Commodore  Users  Club,  5309  Strickland,  The 

Colony,  TX  75055 
Klein  Commodore  Users  Group,  7627  Litchfield 

Ln.,  Spring,  TX  77379 


VVASMlNCrON 


Commodore  Bellingham  User*  Group  (CBUG), 
P.O.  Box  2756,  Bellineham,  WA  98227 


iV[SCONSIN 


Club  84,  P,0,  Box  72,  Caledoiili,  Wl  53108 

Outside  the  U.S. 


AUSTRALIA 


Cairns  Commodore  Users  Croup.  P.O.  Box  7, 
Earlville,  Cairns,  Queensland  4870,  Australia 


III  KMUHA 


Commodore  Computer  Club  of  Bermuda,  P.O. 
Box  HM  2093,  Hamilton  5.  Bermuda 


HKAZIL 


Brasllian  Club  of  VlC-20,  Flavio  Joao  Piagentini, 
Rua  Hcitor  de  Moraes,  g56-Facaembu,  Sao 
Paulo,  Brasil  01237 


CANADA 


Powell  River  Commodore  User  Croup 
(P.R.CU.C.),  S562  Willovf  St.,  Powell  River, 
B.C.,  Canada 

Mlcrocom  64,  110  St,  Louis  St.,  Rimouski,  Quebec 
G5L  5P7 


INDIA 


Commodore  Users  Group,  c/o  S.  Ram  Copal,  1  B, 
19th  'D'  Main  Rd.,  Rajajinagar  First  Block, 
Bangalore  560  010,  India 


AI'AN 


Zama/Alsugi  Commodore  Users  Croup,  500th. 
Ml.  Gp.  Box  45,  APO,  San  Francisco,  CA  96343- 
0091 


rOl  AND 


Stefan  Kssecki  or  Elizbieta  Kossecka,  02-757 
Warszavva,  ul.  Burgaska  3/24/1,  Poland 

Andrzej  Wiechowski,  ul.  Lokielka  47/38,  31-279 
Krakow,  Poland 

Waller  Sulimicrski,  ul.  Olimpijska  56,  02-636 
Warsaw.  Poland 


SI'AIN 


Costa  Blanca  Computer  Club,  c/o  Ed  Kelly, 
Montebello  25,  La  Nuda-Alicante.  Spain 


SVVEDFN 


Swedish  Esoteric  Society  Avec  Modem,  Lars  B. 
Lundin,  Parkgatan  16  3tr.,  S-112  30  Stockholm, 
Sweden 


WEST  INDIES 


Caribbean  Commodore  Computer  Club,  Jim 
Lynch.  P.O.  Box  318,  St.  Johns,  Antigua.  West 
Indies 


To  Our  Readers; 

COMPUTE!  Publications  is  a  part  of  the  ABC  Consumer  iVIogozines  group  of  ABC 
Publishing,  Inc.  and  recentiy  we  consolidated  many  of  our  operations  and  moved 
our  Customer  Service  Department  to  the  New  York  ABC  headquarters.  If  you 
have  any  questions  regarding  bock  issues,  disk  orders,  book  orders,  or  how  to 
place  on  order,  call  toli  free  1 -600-346-6767,  New  York  residents  should  call 
212-887-8525, 

If  you  want  to  order  a  subscription  to  compute!,  computei's  gazette,  computei's 
GAZETTE  DISK,  or  the  COMPUTE!  DISK,  call  T -800-247-5470  or  in  Iowa  cali 
1-800-532-1272, 

Our  Editorial  Offices  remain  in  Greensboro,  North  Carolina.  If  you  wish  to  submit  an 
article  for  publication,  write  us  at  COMPUTE!  Publications,  Inc.,  P.O.  Box  5406, 
Greensboro,  NC  27403. 

We  thank  you  for  your  interest  and  continued  support  of  COMPUTE!  Publications, 


COMPUTE!  Publicationsjnc.® 

Pon  ot  ABC  ConsuTher  Mogoiioes.  inc  ^^^^ 


r  Mogoii 
0«i©  oi  "he  ABC  P^jbitshifig  Comooniej 
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Golden  Oldies,  Volume  1 


Golden  Oldies  is  a  slice  of  computer  his- 
tory or  a  disk,  containing  four  classic 
computer  software  games^ — the  first  all- 
text  computer  aciventure  game,  Adven- 
ture; the  self-replicating  world-vvithin- 
a-world.  Life;  the  original  arcade  game, 
Pon^,  and  the  famous  simulated  com- 
puter psychiatrist,  Eliza. 

It's  only  fair  to  state  immediately 
what  these  programs  are  no\.  They  in 
no  way  can  be  compared  with  the  com- 
puter software  available  today;  in  fact, 
as  one  experienced  computer  program- 
mer and  writer  points  out,  these  pro- 
grams represent  early,  crude  attempts 
at  programming  before  programming 
was  done  well.  They  also  shoiv  all  of 
the  limitations  of  computer  hardware 
just  10  to  15  years  ago.  Don't  expect  the 
advanced  graphics  and  sound  features 
and  the  other  bells  and  whistles  you've 
come  to  expect  on  the  Commodore  64 
and  128. 

On  the  other  hand,  Golden  Oldies  is 
a  fascinating  look  at  just  how  far  com- 
puter software  has  come.  For  anyone 
interested  in  the  roots  of  personal  com- 
puting, these  four  programs  each  repre- 
sent a  distinctly  different  cornerstone  of 
today's  software.  Adventure  was  the 
precursor  to  all  of  the  computer  fantasy 
and  adventure  games.  Eliza  has  been 
hailed  as  a  program  important  in  the 
early  thinking  about  artificial  intelli- 
gence, even  though  its  author  viewed  it 
as  a  joke.  Life  is,  in  many  ways,  the 
forerunner  of  today's  sophisticated 
computer  simulation  and  modeling 
programs.  And  Pong  spawned  the  en- 
tire arcade  computer  game  industry. 
Though  the  programs  are  seriously  dat- 
ed by  today's  standards,  remember  that 
each  one  was  a  pioneering  effort  in  its 
time. 

These  programs  are  recreated  here 
in  a  form  faithful  to  the  original.  For  ex- 
ample, this  is  the  authentic  version  of 
Adventure  endorsed  by  its  creators.  Will 
Crowther  and  Don  Woods,  who  origi- 
nally developed  the  game  on  a  main- 
frame computer  in  the  early  days  of 
"hacking,"  or  computer  programming. 
The  version  of  Pong  included  on  the 
disk  is  actually  a  recreation  of  the  origi- 
nal game  by  Al  Alcorn,  who  first  devel- 
oped Potig  for  Nolan  Bushnell's  then- 
fledgling  company,  Atari.  There's  also 
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an  alternate  version  included  with  a 
few  more  features. 

The  Golden  Oldies  package  is  en- 
hanced by  its  manual,  a  42-page  book- 
let that  engagingly  recreates  the 
historical  context,  samples  of  play,  and 
related  information.  Excerpts  from  such 
recent  books  as  Tracy  Kidder's  Pulitzer 
Prize- winning  The  Soul  of  a  Ncio  Ma- 
chine, Steven  Levy's  Hackers,  Scott 
Cohen's  Zap,  The  Rise  and  Fall  of  Atari, 
and  William  Poundstone's  The  Recur- 
sive Universe  all  help  to  set  the  stage  as 
you  use  the  programs. 

For  those  unfamiliar  with  each  of 
the  programs,  here's  a  brief  explanation 
of  what  they're  about: 

Adventure  is  an  all-text  game  in 
which  you  explore  the  mysteries  of  Co- 
lossal Cave,  gathering  treasure  and 
avoiding  the  many  dangers  of  this  sub- 
terranean world.  Don't  expect  the  kind 
of  full-sentence  interaction  you  may 
have  come  to  expect  from  recent  text 
adventures.  Adventure  understands 
one-  or  two- word  commands,  and  only 
the  first  five  letters  of  each  word.  Still, 
the  game  itself  is  fun,  if  limited  in 
scope. 

Pong  (from  Ping-Pong)  is  the  origi- 
nal computer  table  tennis  game,  in 
which  you  control  an  onscreen  paddle 
that  bounces  the  ball,  a  white  blip  on 
the  screen,  back  and  forth.  You  can  play 
against  the  computer,  or  two  people  can 
play  against  each  other. 

Eliza,  first  developed  by  computer 
scientist  Joseph  Weizenbaum  to  mimic 
Rogerian  psychotherapy,  has  been  tak- 
en seriously  by  many  people  as  an  early 
example  of  artificial  intelligence.  It's 
really  just  a  very  clever  program  that 
appears  to  understand  your  questions 
and  statements,  leading  you  gently 
through  an  exploration  of  your  feelings. 
Weizenbaum  was  reportedly  quite  sur- 
prised when  people  began  calling  Eliza 
an  example  of  machine  intelligence.  He 
meant  it  more  as  a  joke  than  a  serious 
endeavor.  It  can  be  a  lot  of  fun  to  play 
with,  but  remember  that  it's  a  game. 
There  are  other  implementations  of 
Eliza,  some  more  complete  than  others. 
This  version  is  supposed  to  be  a  faithful 
recreation  of  Weizenbaum's  original. 

Life  is  a  computer  simulation  that 
was  originally  developed  by  British 


mathematician  John  Conway,  and  then 
popularized  by  science  writer  Martin 
Gardner  in  the  October  1970  issue  of 
Scientific  American.  The  game  of  Life  is 
played  on  a  grid  field,  where  succes- 
sions of  small  screen  symbols — called 
generations  of  cells — live  out  their  lives 
according  to  a  set  of  arbitrar}'  physical 
laws.  Depending  on  the  rules,  the  indi- 
vidual cells  live  and  prosper,  die  and 
make  way  for  new  cells,  mutate  into 
different  forms,  and  so  on.  It's  a  com- 
plete worid  or  universe  in  microcosm, 
and  has  fascinated  many  computer  us- 
ers since  its  introduction  on  mainframe 
computers  (and  later  on  microcomput- 
ers). You  really  have  to  experience  Life 
to  understand  it,  and  once  hooked  on 
its  complexities,  you  may  find  it  fas- 
cinating. 

Golden  Oldies  is  a  trip  into  the  past 
for  a  look  at  where  personal  computing 
started.  And  despite  the  limitations  of 
the  programs,  it's  a  nostalgic  and  enter- 
taining journey, 

— Selby  Bateman 

Software  Country 

9713  Santa  Monica  Blvd. 

#202 

Beverly  Hills,  CA  90210 

Electronic  Arts  (distributors) 
1820  Gateway  Dr. 
San  Mateo,  CA  94404 
$29.95 


RADARBASIC  50K 

RADARBASIC  50K  is  a  handy  utility 
program  offered  on  a  plug-in  cartridge 
for  the  Commodore  64,  It's  a  product  of 
Radarsoft,  a  Dutch  software  company 
that's  fairly  new  in  this  country. 

As  the  title  implies,  RADARBASIC 
50K  gives  you  50K  (51,199  bytes)  of  free 
RAM,  all  of  which  is  available  for 
BASIC  programs.  This  is  12K  more 
RAM  than  is  normally  available  with 
the  Commodore  64,  and  there's  no  con- 
flict with  your  old  BASIC  programs. 
They  may  not  rake  advantage  of  the  ad- 
ditional memory,  but  they'll  all  work  as 
usual  with  one  minor  exception:  Since 
the  12K  area  added  to  BASIC  RAM 
starts  at  40960  and  extends  to  53247 
(SAOOO  and  SCFFF  in  hex),  any  BASIC 
program  that  uses  this  area  to  PEEK  or 
POKE  memory,  or  for  a  machine  Ian- 


guage  routine,  will  not  work  properly. 
It's  not  necessary  to  unplug  the  car- 
tridge if  you  do  have  a  program  that 
uses  this  area.  Merely  type  in  a  shifted 
K  {for  Ki!l)  and  press  RETURN.  The 
computer  is  reset  to  its  conventional 
status  and  you  can  load  and  run  your 
program  as  usual. 

Perhaps  the  most  Interesting  thing 
about  this  program  is  the  commands  it 
adds  to  the  standard  Commodore  oper- 
ating system  to  easily  access  disk  and 
tape  drives.  Similar  in  some  ways  to 
other  disk  wedge  programs,  I  found  the 
ease  of  use,  versatility,  and  logic  of 
these  new  commands  to  be  better  than 
any  other  disk  enhancement  program 
I've  used.  All  the  commands  are  en- 
tered by  pressing  a  single  shifted  key 
and  RETURN.  Never  has  it  been  so 
easy  to  perform  all  the  functions  that 
are  necessary  to  access  your  disk  drive. 
People  who  use  two  drives  will  greatly 
appreciate  the  way  you  can  switch  from 
one  to  the  other.  The  program  starts 
with  device  #8  as  the  default  device,  [f 
you  have  a  second  drive,  just  type  #9 
(or  whatever  device  number  it's  set  for) 
and  it  becomes  the  new  default  device, 
accessible  by  all  the  single  key  com- 
mands. Typing  #8  and  pressing  RE- 
TURN takes  you  back. 

Cassette  users  will  also  be  interest- 
ed in  this  program.  Type  #1  and  then 
press  RETURN  and  the  cassette  is  now 
the  default  device  with  all  the  single 
key  commands  available  (except  those 
that  only  relate  to  a  disk  drive).  And 
there's  another  option  for  the  cassette 
user.  Set  the  device  to  #2  and  you  can 
SAVE  and  LOAD  at  ten  times  normal 
speed.  That's  about  as  fast  as  your  disk 
drive  and  it  worked  reliably  every  time 
I  tried  it.  You  must  remember  though 
that  programs  saved  this  way  cannot  be 
loaded  without  use  of  the  cartridge. 

Two  other  commands  are  avail- 
able. SHIFT-R  lets  you  renumber  a 
BASIC  program,  selecting  a  new  start- 
ing line  number  and  increment  value. 
SHIFT-C  followed  by  a  number  be- 
tween 1  and  16  immediately  changes 
the  screen  and  border  color — much 
faster  than  the  usual  POKEing  method. 

RADARBASIC  50K  is  a  handy  utili- 
ty package.  It  provides  additional  RAM 
for  BASIC,  convenient  commands,  and 
it's  not  necessary  to  unplug  the  car- 
tridge to  run  other  programs.  The  car- 
tridge also  works  well  in  64  mode  on 
the  Commodore  128.  The  brief  instruc- 
tion manual  is  not  as  clearly  written  as 
it  should  be,  but  operation  is  so  easy  to 
understand  that  no  one  will  have  any 
difficulties  using  the  program. 

—Howard  Parties 
Radarsoft 

Adam,  Cobb,  &  King,  bic. 
655  John  MuirDr.  E4U 
San  Francisco,  CA  94132 
$37.50 


Lords  of  Conquest 

This  is  a  classic  strategy  game  for  the 
Commodore  64  in  which  the  player's 
ultimate  goal  is  territorial  supremacy. 
It's  a  game  of  maps,  invasions,  and  de- 
fense— and  it  has  a  large  number  of  op- 
tions. Up  to  four  players  may  compete, 
or  you  can  play  against  your  computer. 
As  in  Risk  or  the  Japanese  game  Go, 
hoard  games  similar  in  concept  to  Lords 
of  Conquest,  players  take  turns  selecting 
territories  on  the  map.  Some  of  these 
are  important  because  of  their  location, 
others  because  of  their  wealth  in  natu- 
ral resources. 

Action  takes  place  in  yearly  cycles 
consisting  of  several  phases:  develop- 
ment, production,  trading,  shipment, 
and  conquest.  During  each  phase,  each 
player  must  make  important  decisions: 
Should  you  move  your  stockpile  of  re- 
sources to  a  new  territory,  better  pro- 
tected from  an  attack?  Or  should  you 
use  your  wealth  to  develop  a  weapon  or 
establish  a  new  city? 

The  first  phase  to  be  considered  in 
each  year — after  the  first  year — is  de- 
velopment. You  can  invest  your  wealth 
in  developing  weapons  or  in  building  a 
new  city.  Often  the  choice  is  a  difficult 
one:  Is  one  of  your  neighbors  preparing 
for  an  invasion?  Will  you  gain  more  in 
the  long  run  by  developing  a  new  city 
rather  than  a  new  weapon? 


Next,  in  a  multiplayer  game, 
you're  faced  with  deciding  whether  to 
trade  resources  with  other  players.  Of 
course,  you  may  threaten,  reason, 
bribe,  or  deceive  your  opponents  in  at- 
tempts to  gain  your  own  advantage. 
The  computer  doesn't  intervene  in  this 
phase — all  trades  are  made  verbally  be- 
tween players.  Once  a  dea!  has  been 
struck,  you  relay  the  results  to  your  64. 

Following  the  trade  phase,  you  de- 
cide whether  to  move  your  stockpile  of 
wealth  or  transfer  some  of  your  forces 
to  a  more  strategic  location. 

Finally,  you  enter  the  conquest 
phase.  This  is  where  the  real  action  in 
Lords  of  Conquest  occurs.  It's  your 
chance  to  launch  a  relentless  attack  on  a 
neighboring  territory.  If  you've  plotted 
your  moves  correctly,  you  could  gain  a 
strategic  victory.  A  wrong  move  could 
tip  your  hand  prematurely. 

Lords  of  Conijuest  is  a  highly  in- 
volved scenario  with  many  levels  of 
complexity  so  that  each  game,  whether 
against  friends  or  the  computer,  is 
bound  to  have  a  different  outcome.  You 
may  choose  to  play  on  any  of  the  20 
maps  included,  or,  once  familiar  with 
the  rules,  you  may  create  your  own 
map. 

This  is  a  highly  enjoyable  game. 
The  designers  have  made  it  easy  to  use 
and  easy  to  play.  You'll  find  yourself 
very  quickly  concentrating  on  your 


BACKUP  PROTECTED 
SOFTWARE  FAST. 

From  the  team  who  brought  you 
COPY  11  PLUS  (Apple),  Copy  11  PC 
(IBM)  and  COPY  II  MAC  (Macin- 
tosh) comes  a  revolutionary  new 
copy  program  for  the  Commodore 
64  and  128  computers. 

•  Copies  many  protected 
programs— automatically.  (We 
update  Copy  II  64/128  regularly  to 
handle  new  protections;  you  as  a 
registered  owner  may  update  at 
any  time  for  $15  plus  $3  s/h.) 

•  Copies  even  protected  disks  in 
under  2  minutes  (single  drive). 

•  Copies  even  protected  disks  in 
under  1  minute  (dual  drive). 

•  Maximum  of  four  disk  swaps  on 
a  single  drive. 


•  Includes  fast  loader,  12-second 
format. 

Requires  a  Commodore  64  or  128 
computer  with  one  or  two  1541  or 
1571  drives. 

Call  503/244-5782,  M-R  8-5:30 

(West  Coast  time)  with  your  ^  gr 

in  hand.  Or  send  a  check 

for  S39.95  U.S.  plus  S3  s/h,  $8 

overseas. 

$39.95 

Central  Point  Software,  Inc. 
9700  S.W.  Capitol  Hwy.  It^00 
Portland,  OR  97219 

CenlmlRml 
Sofktmv 


Backup  utilities  also  available  for  the  IBM,  Apple  II,  Macintosh  and  Atari  ST. 

This  product  is  prmidadforlhopurpasu  of  enabling  you  lo  make  archival  capias  or^iy. 
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strategy  and  not  on  how  to  communi- 
cate with  the  program.  Playing  time  is 
usually  less  than  three  hours,  and  a 
"save  game"  option  is  available. 

Success  in  this  game  requires  care- 
ful strategy  and  an  ability  to  play  offen- 
sively and  defensively.  Make  the  right 
moves,  and  you'll  be  hailed  as  the  reign- 
ing Lord  of  Conquest. 

— George  Milter 
Electronic  Arts 
1820  Gateway  Dr. 
San  Mateo,  CA  94404 
$32.95 


Garry  Kitchen^s  GameMaker 


For  those  of  us  still  using  programming 
incompetence  as  an  excuse  for  not  cre- 
ating our  own  computer  games,  Activi- 
sion's  CamcMakvr  comes  as  a  rude 
shock,  GameMaker  is  a  thorough,  com- 
plete package  that  makes  it  relatively 
easy  to  design  arcade  games  that  actu- 
ally work.  Game  design  is  still  no  pic- 
nic, but  spending  the  time  needed  to 
understand  GameMaker  will  put  the 
burden  on  the  creative  rather  than  the 
mechanical  side  of  creating  quality 
games.  We  can  no  longer  hide  behind 
incompetence. 

GameMaker  consists  of  five  sepa- 
rate modules:  SceneMaker,  Sprite- 
Maker,  SoundMaker,  MusicMaker,  and 
the  Editor.  You  use  the  first  four  to  cre- 
ate the  graphics  and  sound  features  of 
your  design,  then  combine  them  into  a 
working  game  by  using  the  Editor. 
Once  satisfied  that  your  game  is  a  good 
one,  you  can  save  it  to  disk  and  play  it, 
give  it  away,  or  sell  it.  The  finished 
game  runs  independent  of  the  original 
program. 

All  you  need  to  design  a  game  is  a 
joystick;  you  don't  have  to  type  any- 
thing. In  each  module,  you  use  the  joy- 
stick to  move  from  feature  to  feature, 
name  to  name,  even  number  to  num- 
ber. Even  the  program  commands  are 
selected  by  joystick  from  a  Command 
Window;  lines  with  more  than  one  in- 
struction still  use  only  the  joystick. 
Those  without  joysticks  can  use  the 
function  keys  and  the  space  bar  instead. 

SceneMaker  allows  you  to  design 
the  backdrops  against  which  your  game 
moves,  it  is  in  effect  a  paint  program, 
with  a  wide  choice  of  colors  and  such 
commands  as  Draw,  Circle,  Line,  Box, 
Fill,  Zoom,  Copy,  View,  Move,  and 
Erase.  Anyone  familiar  with  paint  pro- 
grams will  recognize  that  this  list  allows 
considerable  flexibility  in  creating  a  pic- 
ture. In  fact,  GameMakers  individual 
modules  are  all  thorough  and  flexible. 

With  Sprit eMaker,  you  create  the 
sprites  that  will  move  across  the  scene. 
Once  again,  everything  is  done  with  the 
joystick.  You  simply  draw  the  sprite  as 
you  want  it,  then,  if  you  wish,  combine 
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it  with  other  sprites,  or  with  other 
frames  of  the  same  sprite,  to  animate  it. 
For  example,  you  might  use  four  sprites 
to  create  a  horse,  then  give  each  of  the 
four  six  separate  moving  "frames".  Your 
horse  will  then  run  across  the  screen,  or 
buck  up  and  down.  The  animation  is  as 
sophisticated  as  you  make  it. 

SoundMaker  creates  sound  effects. 
The  SoundMaker  screen  resembles  a 
"sound  board"  found  in  a  recording 
studio,  with  knobs  and  sliders  and 
gauges.  The  master  controls  are  Repeat, 
Equalizer,  Volume,  Speed,  and  Frame 
(complex  sounds  can  consist  of  several 
linked  frames},  Sound  controls  include 
Wave  (noise,  square,  sawtooth,  or  trian- 
gle). Attack,  Decay,  Sustain,  Release, 
Frequency,  Speed,  Pulse,  Duration,  and 
Tie.  You  use  the  joystick  to  create  the 
sound,  listen  to  it,  modify  it,  and  save  it 
to  disk. 

Since  most  arcade  games  contain 
music,  GameMaker  includes  a  Music- 
Maker  module.  The  MusicMaker  screen 
includes  a  keyboard,  a  staff,  selectors 
for  notes,  channels,  and  instruments, 
and  a  music  sheet.  Those  familiar  with 
music  programs  on  the  Commodore  64 
will  find  this  module,  like  all  the  mod- 
ules in  GameMaker,  quite  sophisticated 
and  versatile. 

To  ease  you  into  creating  your  own 
games  from  scratch,  GameMaker  in- 
cludes several  samples  for  each  mod- 
ule. There  are  plenty  of  precroatod 
scenes,  sprites,  sounds,  and  tunes  on 
the  GameMaker  library  disk,  which  you 
can  load  and  examine,  change,  or  copy. 
These  not  only  save  time,  but  also  help 
you  learn  how  to  use  the  features  of  the 
individual  modules.  By  loading  a  sound 
effect  into  SoundMaker,  for  example, 
then  twisting  the  knobs  and  moving  the 
sliders,  you  can  figure  out  quite  easily 
what  each  command  does.  If  you  wish, 
you  can  create  entire  games  by  mixing 
the  sprites,  sound,  music,  and  scenes  al- 
ready provided. 

Once  you  have  a  scene,  the  sprites, 
the  sounds,  and  the  music  ready  to  go, 
you  put  them  all  together  using  the  Edi- 
tor. The  Editor  provides  the  program- 


ming language  itself,  and  is  the  hardest 
module  for  nonprogrammers  to  use. 
Once  again,  though,  GameMaker  helps 
out.  The  manual  contains  a  run- 
through  of  the  various  commands  and  a 
tutorial  to  get  you  started.  Furthermore, 
the  library  disk  includes  several  prede- 
signed games  [Pitfall  and  Megamauia 
among  them)  that  you  can  load  into  the 
Editor  and  examine.  How  does  Pitfall 
Harr>'  grab  the  rope  and  jump  over  the 
pond?  How  does  the  score  change? 
Simply  load  it  into  the  Editor  and  find 
the  appropriate  line  in  the  program. 

The  heart  of  the  manual  is  the  Ad- 
vanced Game  Design  section.  Here 
Garry  Kitchen,  GamcMaker's  creator, 
explains  what  to  keep  in  mind  when 
designing  a  game.  Here  too  are  listed  all 
the  commands  possible  in  the  Game- 
Maker  modules,  including  explanations 
of  the  numerous  commands  in  the  Edi- 
tor, To  create  truly  excellent  games,  you 
will  need  to  master  much  of  this  sec- 
tion, and  doing  so  is  not  easy.  But  you 
need  not  master  them  all  at  once,  and 
you  can  work  on  individual  commands 
as  you  create  your  design. 

If  you  get  good  enough,  and  you 
create  an  arcade  game  that  you  feel  the 
world  will  want  to  play,  Activision  will 
welcome  it  as  an  entry  in  the  Gajtie- 
Maker  design  contest.  The  winner  re- 
ceives $5000,  a  paid  visit  to  Activision, 
and,  most  importantly,  Activision  will 
publish  the  game.  If  you've  always  felt 
able  to  design  a  great  game,  but  never 
had  the  programming  skill  to  attempt  it, 
GameMaker  is  for  you.  Like  any  good 
game,  writing  it  is  not  easy,  but  once 
you've  done  so,  the  rewards  are  endless, 
— Neil  Randall 
Activision,  Inc. 
2350  Baifshore  Frontage  Road 
Mount ai)i  View,  CA  94043 
$39.95 
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Giant  Printer  Sale 

1 0"  Comstar  Aero  1 60 
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Sale 


'  Troctor  Friction  Printer 

'  Do*  Matrix.  Impact.  Prints  Single  Sheets  or 

Continuous  Feed  Paper,  10'  Carriage 
'  Print  buffer 
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3K 
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CHARACTER  MATRIX 
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COMPUTER 
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COMMODORi  64  COMPUTER  «13q.95 

You  pay  only  S139.95  when  you  order  the 
powerful  B4K  COMMODORE  ti  COMPUTER!  LESS 
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With  only  StOO  ol  aavlngi  opplied,  your  net 
compurer  coii  li  S39.95I  \ 

*  C128  DOUBLE  SIDED  DISKS  79<  EA. 

Get  these  S'/i"  Double  Sided  Floppy  Disks 
ipeciolly  designed  lor  the  Commodofe  13B 
Compuler  (1571  Disk  Drive],  100%  Corhfied, 
Ufattmt  Warranty,  Automatic  Lini  Cleaning 
liner  included.  I  Bon  o(  10  ■  S9.90  (99'  eo.).  S 
Boxoi  of  10  -  $4 J  50  (89'  CO.}.  10  Boxes  of  10 
.(79.00  (79' eo.). 

13"  COLOR  MONITOR  CiaV.VS 

You  poy  only  S139,95  when  you  order  this  13" 
COLOR  MONITOR.  LESS  itie  value  of  the  SPECIAL 
SOFTWARE  DISCOUNT  COUPON  we  pack  willi 
your  manitor  thot  allows  you  to  save  over  S3S0  ofi 
software  sole  prices f!  With  only  SI 00  of  swings 
applied,  your  net  color  monitor  cosr  i$  only  S39.95. 
(14  Colors). 

Premium  Quality  120-140  CPS 
Comstar  10X  Print*-     »14S.OO 

The  COMSTAR  10X  "■  ^  ^^  carriage.  120- 
140  CPS.  9  ^^S  %J  (ioublo  slriko 
copabilil  ^>  V  9^mV^  (near  letter 
quolily).    ^%^^^  ^^  '^'^  X  '''*  <'°< 

matrix),  l  t^  M^tf        ^''  °"'^  "^^' 

morgin  se  ^^^^  A    M^M  with  super 

ond  subsc  ^^^fc  M  m  w  H.olic,  blotk 
grophks  on  ^L^^  ^^^«  a.  It  gives  you  print 
quolity  and  ^B^^  round  on  printers  cosHng 
twice  as  m^^nM  (Centronics  Parallel  Inrerioce) 
LisiS399.00SaletH>,l)a 

4  SLOT  EXPANDER  &  l«  COLUMN  BOARD  t4f  .49 

Now  you  program  SO  COLUMNS  an  the  screen  at 
one  lime  I  Converts  your  Commodore  64  to  SO 
COLUMNS  when  you  plug  In  Ihe  SO  COLUMN 
EXPANSIOfit  BOARDU  PLUS  4  slot  expander! 
Umltod  Ouantltlot.  Sals  (4t.f  J.  Coupon  $39.95 

m  COLUMNS  IN  COLOR 
PAPERBOCK  WRITER  »4  WORD  PROCESSOR  tl9.9> 

This  PAPERBOCK  WRITER  6-1  WORD  PROCESSOR  is 
the  finest  □voiloble  for  the  COMMODORE  64 
computeri  The  ULTIMATE  FOR  PROFESSIONAL 
Word  Processing.  DISPLAYS  40  or  80  COLUMNS  IN 
COLOR  or  block  and  whilel  Simple  to  operate, 
powerful  text  editing,  complele  cursor  and 
insert' delete  key  controls  line  ond  porogroph 
insertion,  automatic  deletion,  centering,  margin 
settings  ond  output  to  all  prirMersI  Lilt  S99.00. 
SALE  114.43. 


Wa  pack  a  SPECIAL  SOFTWARE  DISCOUNT 
COUPON  Mith  every  COMIMODORE  M 
COMPUTER.  DISK  DRIVE,  PRINTER,  or 
I  MONITOR  w*  (Bill  Thit  ceupon  allowi  you 
lo  SAVE  OVER  tllO  OFF  SALE  PRICESII 


(Examples 

PROFESSIONAL  SOFTWARE 

COMMODORE  64 

Hnma 

LItt 

S59.« 

Sale 

S34,»5 

Ccuport 
(3995 

PoperCllp 

ConitjItDnr 

(S9.95 

(49.95 

(39.95 

Leader  Board 

(39.95 

i7*.K 

(33.95 

Th«  Print  Shop 

S14.95 

(37,95 

(36.95 

tlelley'i  Pro|*cl 

t:>9.9S 

1M.9S 

119.95 

Procllcak  (iprtad  ihevt] 

S55.95 

(19.95 

(14  95 

Voir*  Command  Modul* 

$79.95 

1D9.9S 

134. 9S 

H\nn  Pr^not  In  Amber 

t33.9S 

(34,95 

131 .95 

Supar  flOHl  Sunday 

t3S  00 

»395 

}i99S 

Flip  and  File  Disk  Filer 

i34.95 

514.95 

11395 

Pro  Joy  Slick 

S19.9S 

(13.95 

(10  00 

Party  Ware 

J19.95 

(14.95 

(11,95 

Dusi  Caver 

5  B.9S 

S  6.95 

S  4.60 

Financial  Plannar 

Sylvia  Porter 

S59.9S 

WS.95 

(35.95 

Horilball 

S39.95 

(18.95 

(16.95 

Ct4  Traubleihoot  i 

Papa Ir  Guide 

i34,95 

(15,95 

(13.95 

(5@e  over  f(Ki  coupon  Horns  in  our  caratog) 

Write  or  coil  tor 
I  Sample  SPECIAL  SOFTWARE  COUPONI I 


ATTINTION 

Computer  Clubs 

We  Offer  Big  Volume  Discounts 
CALL  TODAY! 


PROTCCTO  WARRANTY 

All  Protecio  s  products  carry  o  minimum  90  daf  warranty. 
If  anything  foils  within  90  days  from  the  dole  at  purchase, 
simply  send  your  product  10  us  via  United  Parcel  Service 
prepaid.  We  will  IMMEDIATELY  send  you  0  replacement  or 
no  charge  vio  Ur>ited  Porcol  Service  prepaid.  This  worronty 
proves  once  agoin  that  Wo  iove  Ovr  Cuttomart. 


CI 38  COMPUTER  &  1S71  1499.00 

Nov^  you  con  get  the  CI  28  Commodore  computer 
&  ihe  1571   Disk  Drive  for  one  low  price  of  only 
S499.00.  List  S69B.O0 
SALE  1444.00 

340K  1371  COMMOI>ORE 
DISK  DRIVE  *a39.00 

Double  Sided.  Single  Disk  Drive  for  C'178  allows 
you  to  use  C-128  mode  plus  CPM  mode.  17  times 
foster  thon  ISitl .  plus  runs  all  1 541  formats. 
List  $349.00.  Sale  (114.00. 

SUPER  AUTO  DIAL  MODEM  §29.99 

Eosy  to  use.  Just  plug  into  your  Commodore  64 
computer  and  you're  ready  to  transnnit  ond 
receive  messages.  Easier  1o  use  than  dialing  your 
telephone,  jusi  push  one  key  on  your  computer! 
Includes  e^rclusive  eosy  to  use  program  for  up  and 
down  loading  to  printer  and  disk  drives. 
Bati  In  U.S.A.  List  S99.0O.  SALE  (34.41. 
Coupon  5^4. 95. 

VOICE  SYNTHESIZER  »39.99 

For  Cammodore-&4  computers.  Just  plug  II  in  and 
you  can  progrom  words  ond  sentences,  adjust 
volume  and  pitch,  moke  talking  adventure  gomes, 
sound  oction  games  and  customized  talkies!  1 
PLUS  ($19.95  value)  TEXT  TO  SPEECH  progrom 
included  FREE,  just  type  a  word  and  heor  your 
computer  talk  —  ADD  SOUND  TO  'ZORK '.  SCOTT 
ADAMS  AND  OTHER  ADVENTURE  GAWES! !  (Disk 
or  tope.)  List  S89.00.  SALE  (34.45 

13"  MAGNAVOX  (NAP)  BO  COLUMN 
MONITOR  WITH  SOUND  *79.4S 

Super  High  Resolution  grrron  screen  monitor.  80 

columns  X  24  lines,  easy  to  read,  plus  speaker  for 

audio  sound  inctuded.  Fontoslic  value. 

List  $179.00.  Sale  t74.4S. 

(CT2e  cable  S19.9S.  C64.  Alari  cable  $9.95) 

PRINTER/TYPEWRITER 
COMBINATION  t334.99 

JUKI"  Superb  leller  quality,  daisy  wheel 
printer/typewriter  combinollon.  Two  macfiines  in 
one  —  just  o  flick  of  tho  switch.  12"  extro  large 
corriage.  t/pewriler  keyboard,  automatic  margin 
control  and  relocate  key.  drop  in  cosselte  ribbon! 
(90  day  worranty)  Centronics  parallel  or  RS232 
serlot  port  built  in  (Specify), 
list  $349.00.  SALE  I»4.4S.  (ltd.  Oty.) 

14"  RGB  &  COMPOSITE 
COLOR  MONITOR  *3S9.93 

Must  be  used  1o  get  80  columns  in  color  with  80 
column   computeri   (C128  -   IBM   -  Apple).   (RGB 
Cable  $19.95)  Add  (14,50  shipping. 
Lisl  S399.00.  SALE  S1J9.91. 


] 


•  lOWEST  PRICES  •  15  DAY  FREI  TRIAL 

•  BEST  SERVICE  IN  U.S.A.  •  ONE  DAT  EXPRESS  MAIL 


PHONE  ORDERS 

8  a.m.  -  Bp.tTl.  C.S.T.  Wcjokcfays 
9  Q.cn.  -   12  ric3ciri  C.S.T.  Sotuidoys 


•  40  DAY  FREE  REPLACEMENT  WARRANTY 

•  OVER  500  PROGRAMS  •  FREE  CATAIOGS 


Add  SIO.OO  for  shipping,  handling  and  insurance.  Illinois  residents 
ploose  add  6".'i  toi.  Add  $20.00  for  CANADA.  PUERTO  RICO. 
HAWAII,  ALASKA.  APOFPO  orders.  Conodion  orders  must  be  in  U.S. 
dollors.  WE  DO  NOT  EXPORT  TO  OTHER  COUNTRIES  EXCEPT 
CANADA.  Enclose  Casfiier  Chock.  Money  Order  or  Personal  Check. 
Allow  1 4  doys  for  delivery,  2  lo  7  days  for  phone  orders,  I  doy  express 
mol|i  Prices  £  Availability  subjoci  to  change  wilhoul  notice. 
VISA  -.  MASTERCARD-  COD,  No.  C.O.D.  loConodo.  APO  FPO 


We  Liove  Out  Customers 

22292  N.  Pepper  Rd.,  Borrington,  (Hinois  6C»10 

312/382-5244  to  order 


Famous  Comstar  JNTational  Brand 

1 0''  Printer  Sale 

Includes  Commodore 


Near  Letter  Quality 


Interface 


Near  Letter  Quality 


•  100  CPS  draft/20CPS  near-letter  quality  •  Dot  Addressable  Graphics  •  Adjustable 

Tractor  and  Friction  Feed  •  Automatic  Paper  Loading  •  Right  and  Left  Margin 

settings  •  Pica,  Elite,  Condensed,  Italics  •  Superscript  •Subscript  •  Underline,  Bold 

print,  Double  Strike  •  Superb  NEAR  LETTER  QUALITY 


Easy  to  Use 


Fantastic 
Graphics 


2  Year 
Warranty 


The  Comstar  1000  is  one  of  the  best  values  in  the  United  States  today.  Print  your  letters,  documents,  programs, 
pictures,  and  more  at  a  blazing  100  Characters  Per  Second  or  20  cps  in  the  Near  Letter  quality  mode.  (  Looks  just 
like  it  came  from  a  typewriter.  )  Plus,  choose  your  printing  mode  (NLQ,  Draft)  from  your  wordprocessor  or  by 
simply  pushing  the  controls  on  the  front  panel.  Fantastic  Quality  at  a  Fantastic  Price. List  $349.00  SALES  179,9 5. 


Print  Mat  hod 

Serial  impact  dot  matrix  (9  pin) 

Print  Speed 

Draft-  100  CPS  NLQ-  20  CPS 

Character  Sets 

96  ASCII  Charocters,  Marker,  Symbols 
(includes  italic  font) 


Ribbon  (Life  exp.) 

Block:  cassette  (2.5  million  chorocters] 

DImeniioni 

\5.4  (W)  X  10.9  (D)  X  4.7  (H)  Inch 

Weight 

Approx.  10  lbs 

Character  Spacing 

Fixed 


Line  Spacing 

1/6,  1/8,  7/72,  ond  1/21 6  Inch 

Paper  Feed 

Adjustable  tractor  and  friction  feed 

Paper  feeding  Direction 

Bl-dlrectlonol 

Copies 

2  plus  original 


upplv^   i. 


t*i 


imj-^ 


Add  SIO.OO  lor  shipping,  handling  and  insurance-  Illinois  rotidenTl 
pleose  odd  6*.  to.  Add  SJO.OO  loi  CANADA.  PUERTO  RICO,  HAWAII. 
ALASKA  APO-^PO  orders.  Canpdion  orders  musl  be  in  U.S.  dollors. 
WE  00  NOT  EXPORT  TO  OTHER  COUNTRIES.  EXCEPT  CANADA. 
EncFOSe  Coshiars  Chetk,  Money  Order  or  Personal  Chech.  Allow  14 
doYi  lof  dalivtry.  7 1o  7  doys  for  phone  orders.  1  doy  eitpre&s  moll ! 
VISA        MASTERCARD  —  CO. D 

NoC.O.D.  loConodo,  APOFPO, 


Wc  Liove  Our  Customers 

22292  N.  Pepper  Rd..  Barrington.  Illinois  60010 

312/382-5244  to  order 


Cantus:  The  Music  improviser 


The  Commodore  64's  versatile  sound 
chip,  SID,  has  inspired  a  multitude  of 
music  software.  Like  word  processors 
and  spreadsheets,  most  full-range  soft- 
ware companies  offer  music  packages 
many  of  which  are  quite  sophisticated, 
with  fancy,  hi-res  screens,  and  lavishly 
produced  manuals.  Some  even  allow 
for  considerable  creativity  in  letting  you 
program  your  own  tone  colors.  Nearly 
all  assume  that  the  user  wants  to  be  a 
tunesmith,  to  create  and  arrange  his 
own  melodies,  and  perhaps  accompany 
them  with  other  melodies  or  a  bass  and 
drum  line. 

Cantus  is  different.  It's  a  semi- 
random  improvisation  tool  instead  of  a 
composer/arranger.  It's  simple,  acces- 
sible, interactive  power  with  few  "bells 
and  whistles." 

Perhaps  the  main  difference  be- 
tween Canius  and  other  music  pro- 
grams is  that  it  was  conceived  by  a 
professional  musician  as  a  creative  tool 
relevant  to  contemporary  music.  (Ryo 
Kawasaki,  for  Si^ht  and  Sound  software, 
is  the  only  other  professional  name  that 
comes  to  mind  in  64  music  program- 
ming— and  his  work  is  unique  too,  in  n 
quite  different  way.)  The  conceptual 
work  on  Cantus  (and  writing  of  the 
manual)  was  done  by  Michael  Riesman, 
musical  director  and  keyboardist  of  the 
Philip  Glass  Ensemble  (for  more  on  Mi- 
chael Riesman,  see  "Musicians  Meet 
Computers"  in  the  May  1986  issue). 
Those  who  know  the  music  of  Philip 
Glass  know  something  of  what  to  ex- 
pect here.  Here  is  a  music  of  controlled 
randomness,  a  music  of  process  rather 
than  result,  a  music  of  "doing"  rather 
than  "done." 

Catitus  is  the  fruitful  collaboration 
of  Riesman's  concept  and  the  technical 
prowess  of  Steven  Buchwalter,  who 
coded  Cantus  entirely  in  the  C 
language. 

Besides  being  easily  learned  and 
remembered,  Cantus  derives  much  of 
its  accessibility  from  the  fact  that  it  has 
only  one  main  screen.  This  screen  con- 
tains all  the  stylistic  choices — or 
"patches" — the  user  makes.  {There  is 
an  easily  accessed  store  of  37  "canned" 
patches  as  well.  You  have  the  choice  of 
just  sitting  back  and  enjoying  them,  ex- 
amining them  as  instructive  examples, 
using  them  as  "jumping  off  places,"  or 
ignoring  them  altogether.)  The  system 
operates  by  making  choices  among  the 
options  and  probability  ranges  you 
specify.  As  the  texture  is  performing 
(the  only  way  to  describe  it),  you 
change  Y/N  options  and  distributions 
on  the  fly. 

Some  of  the  choices  relate  to  tone 
color  (envelope,  waveform,  filtering, 
etc.) — of  which  a  considerable  range  is 
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available  (although  not  all  the  capabili- 
ties of  the  SID  chip,  as  the  manual  im- 
plies). Most,  however,  are  harmony/ 
chord,  rhythmic  (duration),  voice  rela- 
tion (texture),  and  octave  options.  All 
19  three-note  chords  (in  prototype— 
the  program  mixes  up  voice  registers  or 
inversions  itself)  are  available.  So  are 
independent,  pair,  or  block  textures 
(along  with  a  rhythmic  "offset"  option 
that  gives  a  strummed  or  arpeggiated 
effect),  choices  of  duration  and  rest  val- 
ue (relative  distributions),  and  octave 
probabilities.  The  result  is  a  kind  of  tex- 
tured music,  with  the  user  defining  the 
overall  parameters  of  the  style,  and  the 
computer  making  specific  random  deci- 
sions within  that  style. 

Operation  is  remarkably  simple: 
Cursor  to  the  parameter  you  want  to 
define  {the  cursor  automatically  jumps 
among  active  "fields"),  enter  a  value, 
and  press  RETURN.  LOAD  (CTRL-L) 
an  alternate  "musical  environment" 
(texture  patch)  in  four  seconds — either 
yours  or  one  included.  Start  and  stop 
with  the  RUN/STOP  key.  If  you  want 
to  "see"  the  actual  pitches  at  any  partic- 
ular point  (it's  rarely  necessary),  just 
switch  to  the  alternate  screen  to  see 
blocks  jumping  up  and  down  on  "oc- 
tave lines"  with  pitch  names  above  the 
blocks  (voices  are  color-coded).  Freeze 
the  performance  and  notation  by  press- 
ing a  function  key;  resume  by  releasing 
the  key.  It's  wonderful  to  see  such  inter- 
activity so  accessible,  easy  to  learn,  and 
well  explained  in  a  manual. 

Of  course  there  are  a  few  limita- 
tions, even  bugs.  Of  particular  note  is 
the  difficulty  in  turning  off  any  of  the 
voices,  (In  fairness  it  should  be  noted 
that  the  harmonic/chordal  approach 
implies  that  all  voices  should  be  going 
most  of  the  time,  and  that  all  voices 
play  different  pitches — another  textural 
requirement,)  The  manual  suggests  set- 
fing  unwanted  voices  to  pulse  with  a 
width  of  zero.  Unfortunately,  this 
method  gives  bothersome  clicks.  If  you 
go  to  the  trouble  of  specifying  envelope 
values  A,  D,  and  R  to  15,  however,  the 
clicks  will  completely  disappear. 

It's  annoying  (and  perhaps  unin- 
tended) that  pressing  HOME  sends  the 
disk  drive  into  an  abortive  save,  and 
that  the  DELete  key  takes  you  to  the 
HOME  position.  Otherwise  the  pro- 
gramming is  notably  bug-free. 

Ciintus  is  both  educational  and  lots 
of  fun.  Like  the  environment  of  LOGO, 
it  has  great  possibilities  for  creative  play 
by  children.  Loading  and  saving  patch- 
es are  very  fast  (files  are  only  four 
blocks  each),  and  Cantus  loads  with 
Epyx'  FastLoad  cartridge  in  only  35  sec- 
onds {almost  two  minutes  normally). 

An  extensive  set  of  Library  utilities 


is  also  included  to  perform  all  the  disk 
functions  normally  involved  in  this  sort 
of  program.  This  too  helps  make  Cantus 
easy  to  use  for  quick  results.  There  is  a 
minimum  of  technical  obstacles.  The 
four-page  musical  glossary  of  terms  is 
most  welcome,  and  the  well-organized 
documentation  is  both  succinct  and  well- 
written. 

It's  worth  making  a  point  about  the 
manual  because  this  is  a  "cottage" 
product,  home  produced  and  market- 
ed— a  beautiful  example  of  what  you 
might  do  yourself.  Pages  are  duplicated 
(single  side)  on  a  regular  copier  and  as- 
sembled under  a  transulcent  plastic 
cover  with  a  friction  plastic  grip.  The 
single  disk  is  double-side  taped  to  the 
inside  back  cover,  and  an  index  card 
flap  taped  over  the  top  so  the  disk 
won't  fall  out.  Low  cost,  effective,  neat, 
clear,  well-organized — a  model  "cot- 
tage" product, 

Cantus  is  a  significant  and  unique 
music  package.  It's  inviting,  involving, 
and  contemporary.  For  creative  play, 
process  interaction,  and  music  educa- 
tion applications,  it's  hard  to  beat,  I 
highly  recommend  it  for  participation 
in  a  unique  musical  environment. 

—Art  Hunkins 

At<^o-Rlip}im  Softivare 

176  Mineola  Blvd. 

Mineola,  NY  11501 

$39.95  • 


COMPUTEI's  Gazette  is 
looking  for  utilities, 
games,  applications 
educational  programs, 
and  tutorial  articles.  If 
you've  created  a  pro- 
gram that  you  think 
other  readers  might  en- 
joy or  find  useful,  send 
it,  on  tape  or  disk  to: 

Submissions  Reviewer 
COMPUTE!  Publications 
P.O.  Box  5406 
Greensboro,  NC  27403 

Please  enclose  an  SA5E 
if  you  wish  to  have  the 
materials  returned. 
Articles  are  reviewed 
within  four  weeks  of 
submission. 


s 
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Roger  Sliva 


Your  computer  is  a  formidable  opponent  in  this 
battle  of  wits.  An  excellent  strategy  game  with 
four  skill  levels.  For  the  64,  Plus/4,  and  16. 


Can  you  outsmart  your  computer? 
"Slots"  is  a  strategy  game  which 
challenges  you  to  out-think  your 
machine.  You  and  the  computer 
take  turns  dropping  tokens  into  a 
box  with  eight  vertical  slots.  To 
win,  you  must  get  four  of  your  to- 
kens in  a  row  vertically,  horizontal- 
ly, or  diagonally.  Or  you  can  win  by 
being  first  to  put  a  token  at  the  top 
position  of  any  slot  in  the  box.  Each 
time  you  select  one  of  the  eight 
rows  in  which  to  place  a  token,  it's 
dropped  to  the  lowest  available  po- 
sition in  that  slot.  Each  slot  is  then 
filled  from  bottom  to  top  during 
play.  The  game  is  tricky,  though: 
What  often  seems  to  be  a  good 
move  might  be  just  the  stepping 
stone  the  computer  needs  to  win. 

Slots  is  written  in  BASIC,  but 
the  decision-making  process  is 
written  in  machine  language,  and  is 


found  in  the  DATA  statements  in 
the  latter  section  of  the  program 
listing.  The  program  runs  on  the 
Commodore  64,  Pius/4,  and  16.  To 
get  started,  type  in  the  program 
using  "The  Automatic  Proofread- 
er," found  elsewhere  in  this  issue. 
When  you're  finished  typing,  be 
sure  to  save  a  copy.  To  play  the 
game,  load  it  and  type  RUN.  After  a 
brief  wait,  you're  asked  if  you  wish 
to  go  first.  Press  Y  (for  yes)  or  N  if 
you'd  rather  the  computer  start. 
Going  first  is  not  necessarily  an 
advantage. 

You're  then  asked  to  select  a 
playing  level,  1-4.  The  level  you 
choose  determines  the  number  of 
moves  ahead  the  program  looks.  At 
level  1,  the  computer  looks  only  at 
its  next  move.  At  level  2,  the  com- 
puter looks  at  its  next  move  and 
your  next  possible  move.  At  level  3, 


it  looks  one  step  beyond  level  2, 
^nd  at  level  4,  another  step  beyond. 
Each  move  has  a  maximum  of  eight 
possible  positions,  with  each  posi- 
tion having  eight  possible  future 
positions.  At  level  4,  the  computer 
looks  at  a  maximum  of  4,096  possi- 
ble positions.  For  that  reason,  level 
4  takes  a  bit  longer  (only  several 
seconds  actually). 

If  you  have  a  128,  try  adding 
the  following  lines  to  speed  up  the 
program  in  64  mode: 

61    POKE  53296,0 
471  POKE  53296,1 

(The  second  POKE  speeds  up 
the  128's  8502  chip  to  2  MHz,  and 
the  first  POKE  resets  it  to  1  MHz, 
the  normal  processing  speed  of  the 
64.  If  you  include  these  POKEs,  the 
initial  screen  fills  with  garbage  for 
about  20  seconds  while  the  charac- 
ters are  being  redefined,  This  is 
normal.) 

After  entering  the  play  level, 
the  game  screen  appears.  Just  type 
the  slot  number,  1-8,  when 
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prompted.  If  you  decide  to  change 
levels  in  the  middle  of  a  game, 
press  L  when  you're  prompted  for  a 
slot  number.  After  each  of  your 
moves,  the  computer  chooses  its 
move  and  places  a  token. 

The  Computer's  Intelligence 

The  primary  thinking  routine  in 
Slots  is  a  recursive  procedure — that 
is,  a  procedure  that  calls  itself  as  a 
subroutine.  100  X  =  l:  GOSUB  100 
is  an  example  of  a  recursive  proce- 
dure in  BASIC.  This  particular  pro- 
gram does  nothing  but  crash  your 
computer,  but  it  offers  an  example 
of  a  function  calling  itself.  A  mean- 
ingful recursive  procedure  needs  a 
test  that  stops  the  subroutine  calls, 
and  begins  returning  from  the  sub- 
routine calls. 

Slots  runs  faster  and  uses  less 
memory  by  using  a  recursive  func- 
tion. At  each  possible  move  posi- 
tion, the  program  looks  at  the  eight 
positions  that  could  occur  on  the 
next  move.  Each  one  of  the  eight 
positions  can  be  answered  by  an- 
other eight,  and  so  on.  Slots  needs 
only  one  routine  that  loops  eight 
times  to  look  at  each  slot.  In  each 


The  64  has  just  defeated  another  oppo- 
nent. Notice  the  four  tokens  runyiing 
diagonally  begmnlng  in  slot  4. 

loop,  the  routine  calls  itself  recur- 
sively. If  the  number  of  the  play 
level  you  chose  has  been  reached, 
the  subroutine  calls  are  stopped. 
The  looping  then  continues.  When 
eight  loops  have  occurred  at  any 
level,  the  returning  from  the  sub- 
routine calls  begins. 

Let's  say  you  choose  to  play 
level  2,  which  means  the  recursion 
goes  two  levels  deep.  To  analyze 
the  board,  the  computer  calls  the 
"what  if"  routine  eight  times:  What 
if  [  played  in  position  1?  What  if  I 
played  position  2?  and  so  on  up  to 
slot  number  8.  But  while  it's  in  the 
middle  of  a  what  if,  the  routine  calls 


itself.  It  checks  a  position  by  asking 
what  if  the  computer  chooses  slot  1 
and  the  player  also  chooses  1;  what 
if  the  computer  plays  1  and  player 
picks  2;  and  so  on.  When  it's  done 
considering  all  eight  possible 
moves  and  the  eight  responses  to 
each  move  {64  positions  in  all),  it 
compares  each  for  the  best  chances 
of  winning.  It  then  returns  from  the 
machine  language  routine. 

Returns  from  the  recursive 
calls  also  occur  when  a  win  is  im- 
pending. If  you  play  at  level  4, 
you'll  see  that  the  program  does  not 
take  any  time  to  think  when  you're 
about  to  win.  This  is  sometimes 
called  mini-maxmg  or  tree-pruni?ig. 
It  prevents  the  program  from  wast- 
ing time  looking  at  future  moves 
that  have  no  relevance  to  the  deci- 
sion process. 

Slots  does  not  make  your  com- 
puter a  genius,  and  sometimes  it 
plays  a  better  game  at  lower  lev- 
els— but  this  may  come  as  a  result 
of  its  not  thinking  as  much,  A  ran- 
dom function  is  included  in  the  pro- 
gram to  prevent  it  from  making  the 
exact  moves  every  time. 
See  program  listing  on  page  100.    ^ 


Guard  Against  Life's 
Little  Accidents 

1 1  ^ItO'^J- 


With  MICRO  DOCTOR,  Care,  Troubleshooting 
and  Simple  Repair  for  your  Commodore  64 ""  by 
HoytHllsman,  youcan  prevent  90%  of  common 
microcomputer  maintenance  ills  and  treat  50% 
of  your  problems  using  household  tools. 

Micro  Doctor 

The  First  Name  in  Computer  Health 

Little,  Brown  and  Company 
Boston,  MA  02108 

$13.95 
4^       ISBN  36413 
To  order  call 
800-343-9204 


J/JS?-^ 
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RASCAL 

For  the  Commodore  64 

kyan  pascaJ  is  Ihe  most  complete  package  available  for  learn- 
ing and  using  the  Pascal  language, 
kyan  pascal  is  easy  to  use,  lightning  fast,  and  loaded  with  fea- 
tures.lt'safultPascalimplementalion.ltcompilesandrunsmany 
times  faster  than  other  Pascal  compilers. 
kyan  pascal  features: 

•  Opiimized  Machine  Code  Compiler; 

•  Built-in  Full  Screen  Text  Editor; 

•  String-Handling,  Chaining.  Include  File,  and  Other 
Powerful  Extensions; 

•  Random  Access  Files  and  Full  Graphics  Support; 

•  Built-in  Assembler  (Allows  Full  Hardware  Control); 

•  13-Digit  Arithmetic  Precision;  and, 

•  Tutorial  Manual  with  Sample  Programs. 

kyan  pascal  requires  e4K  of  memory  and  a  single  disk  drive. 
No  additional  hardware  is  necessary.  And,  it  comes  with  kyan's 
MONEY  SACK  GUARANTEE..,  II  not  completely  satisfied, 
return  It  within  15  days  for  a  full  refund. 
kyan  pascal  for  the  C64 ,  $69,95 

(Add  S4.50/copy  (or  handling:  SIS.OO  ONlside  Noith  America:  California 
residenvs  add  S4.55fcopy  lor  sales  tax) 

Send  Check/Money  Order  to:  kyan  software,  Dept.  X 
Call:  (415)  775-2923  l^gl,.^  1850  Union  St.,  Ste.  183 
I^C/Visa  Accepted       t— -|fe5l    San  Francisco,  CA  94123 


BRAND  NEW  FROM  CSMl! 

SNAPSHOT  64  ENHANCEMENT  DISK 

A  rmjsl  lor  ei/ery  SNAPSHOT  64  owner! 

SNAPSHOT  64  owners,  you  know  it's  the  best  backup  cartridge  available.  We 
thought  Ihe  best  would  be  good  enough,  but  you  wanted  more.  Now  Ihe  SNAPSHOT 
64  ENHANCEMENT  DISK  gives  it  to  you!  The  rnost  requested  iitiiities  and  aids 
are  included  in  Ihis  afiordable,  easy-to-use  package.  Look  ai  what  you  get: 

FAST  LOADER  -  Add  CSM's  own  tasi  loader  to  your  SNAPSHOT  B4  backups. 
Loads  your  backups  several  times  faster  I  Works  wilh  1541. 1571  and  "1541 -clone" 
drives. 

CARTRIDGE  MAKER  -  Alt  the  software  you  need  to  install  your  SNAPSHOT' ed 
program  on  a  bank-switch  canrtdge  board.  Downloads  and  runs  in  seconds!  Perfect 
for  business  programs  or  your  mosl-used  ulilities!  All  the  EPROfifl  supplies  you'll 
need  are  available  separately  from  CSM. 

UPDATED  BOOT  -  Allows  SNAPSHOT  64  to  handle  many  new  (and  SOrre  old) 
progrnmsl  Aulomaticaily  included  in  the' FAST  LOAD  and  CARTRIDGE  MAKER 
options  or  can  be  used  separately,  No  need  to  re-SNAPSHOT  your  originals! 

INVESTIGATIVE  UTIUTIES  -  For  Ihe  "hacker"  type.  If  you're  using  SNAPSHOT 
84  to  explore  program  protection  or  operation,  you  need  Ihese  aids.  Uncompress 
the  main  tiles  so  you  can  investigate  and  modify  them.  Then  recom press  the  new 
versions  and  they'll  be  booted  as  usual. 

COMPHEHENSIVE  MANUAL  -  Covers  the  ENHANCEMENT  DISK  ulilities  plus 
full  information  on  the  various  SNAPSHOT  files. 

All  IMs  tor  only  $14.00  plus  shipping 


SNAPSHOT  64 

The  original  cartridgel  Takes  a  "snapshol  "  of  your  original  program,  saves  it  to 
disk  and  adds  an  autoboot.  Your  program  can  be  interrupted  al  almost  any  point 
and  restarted  at  the  exact  same  point!  The  fastest,  easiest-to-use  and  most  effec- 
tive utility  o<  its  kind!  Backups  do  not  require  the  cartridge  to  run.  and  are  com- 
patible with  most  fast  load  cartridges  (Or  see  ENHANCEIulENT  DiSK  above), 

$49. 9 S  plus  shipping 

1541  DISK  DRIVE  ALIGNMENT  PROGRAM 
VERSION  2.0 

Sliil  the  best!  No  special  tools  or  knowledge  required,  jusl  average  mechanical 
ability.  See  the  review  in  the  Oct.  1984  Compute's  Gazette  and  all  Ihe  other  top 
magazines. 

Still  only  $44.95  plus  shipping 


EPROM  PROGRAMMERS  HANDBOOK 

A  must  if  you're  programming  EPBOMs!  Covers  Ihe  important  concepts  in  a 
readable  style.  The  accompanying  diskette  includes  many  useful  utilities.  Put  up 
to  10  programs  on  a  single  cartridge,  with  a  menu  added  automatically!  (Modify 
the  KERNAL  and  DOS  ROMs!  Much  more! 

Book  plus  diskette  tor  only  $32.95  plus  shipping 


THE  SOURCE  GENERATOR 

A  S't'MBOLIC  DISASSEMBLER  that  turns  ML  into  assembly  language,  complete 
with  lalMis  Choice  of  PAL,  CBM  or  MAE  formats.  Disassemble  6502,651 1  (MSD). 
65C02  or  undocumented  opcodes,  Fasl  and  easy  to  use, 

$34.95  plus  shipping 

PROGRAM  PROTECTION  MANUAL, 
VOLUMES  I  &  II 

Vol,  I  is  for  the  beginner  and  covers  bad  blocks,  disk  diroctorios  and  BASIC,  Volume 
II  is  more  advanced  -  over  265  pages  on  encryption,  GCR  code,  nonstandard  for- 
mats, advanced  cartridges  and  much,  much  more! 

Vol.  I  ■  $29.95,  Vol.  II  ■  $34.95 
Disk  Included  with  each. 


CARTRIDGE  BACKER  II 

New  auto-parameter  system  archives  more  programs  than  ever.  Backs  up  car- 
tridge to  disk  and  adds  aulobool.  Backups  run  from  disk  -  NO  spocial  hardware 
required. 

$54,95  plus  shipping. 
Update  for  prior  purchaser  only  $14,00 


CSM  Software,  Inc. 

P.O.  Box  563,  Crown  Point,  IN  46307 
(219)  663-4335 

VISA  AND  UASTEKARD  ACCEPTED  DEALER  INQumiES  INVITED 


TRY  THIS  ON 
FOR  SIZE. 


^7i 


At  the  United  States  Space  Camp, 
you'll  have  to.  It's  required  attire,  you  see,  in 

your  training  for  a  Space  Shuttle  mission. 

You'll  be  piloting  a  shuttle  simulator,  working 

under  weightless  conditions,  doing  what  most 

people  only  see  on  the  six  o'clock  news. 


'.M^ 


S^E^m'K)N^ 


Our  space  station  construction  software,  can 

get  you  to  Space  Camp  for  the  time  of  your 

life.  You'll  need  to  get  your  hands  on  it 

and  build  us  your  best  station. 

We'd  like  to  see  you  in  this  suit.  Soon.  See  your 

favorite  software  dealer  for  a  Space  Camp 

Scholarship  booklet  and  construction 

guidelines,  or  viTite  to  us  at 

the  address  below, 


P.O.  Box  631 -SCS 

So.  San  Francisco,  CA  94080 

(415)  871-0570 


CHOPPER^ 

I  I         Mike  Sedore  | 


Only  quick  maneuvering  and  accurate  firing  can 
save  the  day  in  tiiis  fast-action,  arcade-style  game. 
For  the  Commodore  64.  A  joystick  is  required. 


As  the  sole  trained  pilot  for  the 
army's  top-secret  "Chopper  1,"  an 
attack  helicopter  equipped  with  a 
powerful  pulse  laser,  you're  sent  to 
defend  your  city  when  it's  suddenly 
invaded  by  aliens.  The  city's  other 
defense  is  a  glowing  force  field 
which  hovers  above  the  skyline. 
The  alien's  spaceship  passes  back 
and  forth  over  the  city  while  con- 
tinually dropping  bombs  which 
gradually  blast  their  way  through 
the  force  field  and,  eventually,  into 
the  city  itself.  The  bombs  will  also 
destroy  your  chopper  if  contact  is 
made.  You've  been  sent  to  destroy 
the  bombs  with  Chopper  I's  laser 
before  they  reach  the  city.  The 
alien's  spacecraft  is  made  of  an  in- 
destructible alien  alloy,  and  it's  in- 
vulnerable to  youp  laser  blasts.  It 
will,  however,  destroy  you  if  you 
get  in  its  path. 

You  control  Chopper  1  with  a 
joystick  (in  port  2).  You  can  move 
the  helicopter  left,  right,  up,  or 
down  with  the  joystick — and  you 
can  fire  the  laser  by  pressing  the  fire 
button. 

Save  The  City 

The  spaceship  is  armed  with  100 
bombs.  Should  any  part  of  the  city 
remain  standing  when  its  supply  of 
bombs  is  exhausted,  you'll  receive  a 
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The  placer  has  just  destroyed  a  bomb. 
Notice  that  the  alien  spacecraft  has  just 
released  two  more  above  Chopper  I. 

bonus  which  will  be  added  to  your 
score.  The  greater  the  amount  of 
the  city  remaining,  the  higher  the 
bonus.  You'll  then  move  on  to  save 
another  city  and  to  a  higher  skill 
level  where  the  bombs  drop  faster. 
You  receive  10  points  for  each 
bomb  you  destroy. 

Should  a  city  be  totally  de- 
stroyed before  the  alien's  bomb 
supply  is  exhausted,  no  bonus  will 
be  awarded,  and  you're  given  the 
chance  to  save  another  city  at  the 
same  skill  level. 

When  you  see  the  message 
GAME  OVER,  you  can  select  the 
level  at  which  you  wish  to  begin  by 
pushing  the  joystick  up  or  down  to 
change  the  skill  level.  Press  the  fire 
button  to  start  the  game. 


The  army  has  a  supply  of  four 
Chopper  1  helicopters,  the  first 
three  of  which  are  equipped  with 
emergency  escape  parachutes. 
Should  the  aliens  destroy  your  heli- 
copter, the  escape  parachute  will 
automatically  activate,  and  you'll 
land  safely.  If  the  fourth  Chopper  1 
is  destroyed,  all  is  lost.  The  game 
ends.  You'll  find  it  difficult  to  main- 
tain your  choppers  for  very  long  at 
the  higher  skill  levels. 

Typing  It  In 

Since  "Chopper  1"  is  written  en- 
tirely in  machine  language,  you'll 
need  to  enter  the  program  with 
"MLX,"  found  elsewhere  in  this  is- 
sue. Load  and  run  MLX,  and  when 
prompted  for  starting  and  ending 
addresses,  enter  the  following: 

starting  Address:    0801 
Ending  Address:     175F 

Be  sure  to  save  a  copy  when 
you've  finished  typing  it  in.  To  play 
the  game,  load  it  (LOAD  "file- 
name",8)  and  type  RUN.  Be  sure  to 
have  a  joystick  in  port  2.  Press  the 
fire  button  to  begin  play. 

If  you'd  rather  not  type  in  the 
program,  send  a  blank  disk,  $3,  a 
self-addressed  mailer,  and  50  cents 
to  cover  postage  (no  U.S.  stamps, 
please)  to: 

Mike  Sedore 
27  Melbourne  St. 
Hamilton,  Ontario,  Canada 
L8P  2A5 

See  program  lisHng  on  page  95.      4 
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Pirate  Cove 


■■:/' 


Barbara  Schulak 


Children  can  enter  a  swashbuckling  world  of 
pirates  as  they  attempt  to  find  Treasure  Island 
and  the  treasure  chest  in  this  miniadventure. 
While  providing  entertainment  and  challenge,  it 
also  sharpens  map -reading  and  direction  skills. 
For  the  Commodore  64. 


In  "Pirate  Cove/'  your  child  plays 
the  role  of  a  buccaneer  who's  found 
a  map  showing  the  locations  of  ten 
Islands,  Starting  from  Pirate  Cove, 
he  or  she  must  navigate  around  the 
territory  trying  to  find  Treasure 
Island,  Along  the  way,  the  child 
may  find  Spice  Island,  Mermaid's 
Lagoon,- or  Skeleton  Island,  among 
others.  Also,  the  child  may  search 
sunken  ships  or  fight  the  Sea  Mon- 
ster, The  game  is  over  when  Trea- 
sure Island  has  been  found  and  the 
treasure  chest  successfully  opened. 


Playing  the  game  is  quite  sim- 
ple. In  fact,  older  children  may  be 
able  to  play  the  game  without  in- 
structions. After  t}'ping  in  the  pro- 
gram, save  a  copy.  To  play,  load  the 
program  and  type  RUN, 

At  each  land  location  on  the 
map  you're  offered  five  options. 
Two  of  these  options  involve 
searching  the  area.  The  third  choice 
is  to  read  the  map,  the  fourth  to  sail 
on,  and  the  last  choice  to  list  what 
you  have  in  your  possession  (in- 
ventory). Make  your  selection  by 


pressing  the  CRSR  UP  key  to  move 
the  red  bar  to  your  choice,  and  then 
pressing  the  RETURN  key.  If  you 
choose  to  sail  on,  the  program  asks 
which  direction  you  want  to  go 
(north,  south,  east,  or  west).  Again, 
use  the  red  bar  to  make  this  choice. 

If  the  Read  Map  option  is  cho- 
sen, the  screen  displays  the  naviga- 
tional map.  Islands  are  indicated  by 
green,  water  by  blue,  and  your  cur- 
rent location  by  yellow.  Choosing 
the  List  Inventory  option  allows 
you  to  see  what  items  you've  gath- 
ered on  your  journey,  (A  few  of 
these  can  be  quite  helpful,)  When 
you're  sailing  {the  High  Seas  op- 
tion), you  may  choose  either  to  read 
the  map  or  to  sail  on. 

Each  time  the  program  is  run, 
the  location  of  the  islands  changes 
so  that  the  game  may  be  played 
often.  More  advanced  players  might 
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Children  can  easi/y  jday  "Pirate  Cove' 
Willi  simple  menu  selections. 


Reading  the  map  slioii>s  the  location  of 
your  ship  and  the  islamh.  The  location 
of  the  islands  is  different  each  time  the 
gatne  is  played. 


want  to  play  the  game  without 
reading  the  map,  charting  their  way 
on  paper  instead. 

Programmers  might  note  that 
sprites  (expanded  horizontally) 
have  been  used  to  form  a  highlight- 
ing bar  for  input  of  choices.  In  writ- 
ing a  program  for  children,  it's 
essential  to  make  the  input  for  them 
as  easy  and  foolproof  as  possible. 
This  method  seemed  a  good  choice 
despite  making  the  program  a  bit 
longer.  I've  also  used  sprites  (ex- 
panded both  horizontally  and  verti- 
cally) for  the  various  pictures. 
See  program  listing  on  page  98.      O 


COMPUTEI's 
GAZETTE 

TOLL  FREE 
Subscription 
Order  Line 

1-800-247-5470 

In  ]A 
1-800-532-1272 


All  programs  listed  in 

this  magazine  are  available 

on  the  GAZETTE  Disk 

See  elsewhere  in 
this  issue  for  details. 


Dallas  Direct 
Tke  Most  Competitive  Prices  on 

COMMODORES 


IH    SOFTWARE    ■  ■    PniHTERS 


Cammodare  Products 

C128  Compjter S 


C1571  Disk  Drive S 

C1902  RGB  IVIonilor S 

MPS  1000  Printer .,,.$ 

C1700  128KRAM S 

C1750  512KRAM $ 

Comniodore  12S  Software 

CMS  Accounting $  139.95 


Call 
Call 
Call 
Call 
Call 
Call 


SuperBase  128. 

Superscript  128 

Epyx  Multiplan 

Fleet  System  2 

Fleet  System  3 

PaperBack  Writer. .. 
PaperBack  Planner  . 

PaperBack  Filer 

Freeze  Frame 

Fast  Load  Cartridge . 
Vorp.ll  Utility  Kit... 
Matrix  (CI 28  Utility) 


$ 

..% 

S 

S 

s 

s 
.s 
% 
$ 
$ 
$ 
,$ 


64.95 
54.9S 
42.95 
44.95 
49.95 
34.95 
34.95 
34.95 
39.95 
23.00 
23.00 
49.95 
59.95 


Bobs  Term  Pro  128 $ 

Commodore  12S/G4  Accessories 
Anctior  6480  Modem  .  (New)  S  149.95 
PPI  SuperSlietcti S     19.95 


PPI  Joystick S  8.95 

DSI-PPI  Interface.. S  39.95 

Tymac  Parallel  Interface $  59.95 
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Guirie S  19.95 

Fuji  SWDS.'DD  Diskettes  (Bx)  S  12.95 

Fuji  3'/2"DS/DD  Diskettes  (Bx)  S  26.95 

Printer  Sale 

Transtar120 $  219.95 

Transtar130 $  294.95 

Cardco  LQ-1 $  184.95 

CBM6'100(40cpS)... S  349.9S 

StarSG-IOC S  229.95 

StarSG-15 S  364.95 

Star  NX-10  (New) S  249.95 

Citizen  MSP-10  (160  cps)  ...S  Call 

Citizen  (VISP-1 5  (160 cps)  ...%  Call 

New  Computers  from  Commodore 
PC10  &  PC20 

(IBM  PC  Compatibles)  $  Call 

C-64C  NEW  Low  Profile  64 

with  GEOS $  Call 

C1541C  NEW  Low  Profile 

1541 S  Call 


ORDERING  INFORMATION: 
Order  TOLL  FREE  1-800-233-6081 
Others  Call  (214)247-7373 
Visa/(\/lasterCard  — C.O.D.  or 
Prepaid  Orders  Accepted 
Same  Day  Shipments  •  All  Products 
Shipped  F.OB.  Dallas, Texas 


Call  antf  omt  Toaayl 


1-800-233-6081 

DALLAS  DIRECT 

"We  used  to  work  for  Commodore 
now  we  work  for  you!" 

3208  BettlifiG  Road     Ste.  210 
Dallas,  Texas  75234 


ress  Cataloger 


Kevin  Mykytyn 


There  are  other  address  file  programs  for  the 
Commodore  64,  but  we  haven't  seen  one  this  fast, 
versatile^  and  easy  to  use.  "Address  Cataloger" 
offers  a  number  of  useful  features,  including  a 
directory,  string  search  and  multiple  search, 
alphabetical  sort,  and  several  printout  formats. 
Menu  operations  make  it  especially  easy  to 
manage. 


"Address  Cataloger"  is  a  special- 
ized database  designed  to  maintain 
an  up-to-date  file  of  names,  ad- 
dresses, telephone  numbers,  and 
any  special  notes  you  may  want  to 
add  for  each  entry.  Written  for  the 
Commodore  64,  it  includes  a  num- 
ber of  useful  features  not  frequently 
found  in  programs  of  this  kind;  a 
view  of  the  disk  directory,  an  in- 
stant search  for  any  group  of  char- 
acters, alphabetical  sorting,  and  a 
printer  option  with  your  choice  of 
three  information  formats.  And  it's 
written  entirely  in  machine  lan- 
guage—so all  operations  are  ex- 
tremely fast. 

Typing  It  In 

To  enter  the  program,  you'll  need 
"MLX,"  the  machine  language  en- 
try program  elsewhere  in  this  issue. 
Be  sure  you  read  and  understand 
the  instructions  for  MLX  before  you 
begin  entering  the  data  for  Address 
Cataloger.  When  you  first  run  MLX, 
you're  asked  for  the  starting  and 
ending  addresses.  The  correct  val- 
ues are: 

Starting  Address:  OSOl 
Ending  Address:  14SS 

Next,  begin  entering  the  data  for 
Address  Cataloger.  When  you've 
finished  typing  it  in,  be  sure  to  use 
the  MLX  Save  option  to  make  at 


least  one  copy  of  the  program.  To 
use  Address  Cataloger,  simply  load 
it  and  tj'pe  RUN  as  you  would  for  a 
BASIC  program. 

The  Menu 

When  you  run  Address  Cataloger,  a 
menu  appears; 

LOAD  DATA 
SAVE  DATA 
DIRECTORY 
VIEW  DATA 
SEARCH  DATA 
ALPHABETIZE 
PRINT  DATA 
QUIT 

A  red  highlighting  bar  appears 
over  the  first  choice,  LOAD  DATA. 
To  make  a  selection,  use  the  up/ 
down  cursor  key  to  move  the  bar  to 
one  of  the  items  and  press  RE- 
TURN. Let's  look  at  each  of  the 
menu  choices  and  see  how  to  use 
them. 

LOAD  DATA:  Use  this  option  to 
load  a  previously  saved  address 
file.  (If  you're  using  disk,  it's  a  good 
idea  to  save  your  files  on  the  same 
disk  as  Address  Cataloger — you'll 
be  able  to  check  the  filenames  by 
selecting  DIRECTORY,  the  third 
choice  on  the  menu.)  After  pressing 
RETURN,  you're  prompted  to  press 
T  for  tape  or  D  for  disk.  You're  then 
prompted  to  enter  a  filename^up 
to  12  characters  are  accepted.  Disk 


users  may  use  the  wUdcard  {*)  con- 
vention for  filenames;  KIW*  will 
load  the  first  file  beginning  with  the 
letters  KIW,  for  example,  whether 
it's  KIWANIS  or  KIWIFRUIT.  If  you 
wish  to  abort  the  load,  just  press 
RETURN  without  entering  a  file- 
name— you're  automatically  re- 
turned to  the  menu, 

SAVE  DATA:  After  you've  en- 
tered data  and  want  to  save  it,  cur- 
sor to  this  item  on  the  menu.  The 
procedure  is  identical  to  LOAD 
DATA,  described  above.  If  you're 
saving  a  large  file,  make  sure  you 
have  enough  room  on  the  disk  or 
tape.  Address  Cataloger  allows  a 
maximum  of  230  records  per  file. 
(Disk  users  should  note  that  230  re- 
cords will  use  182  blocks  of  disk 
space.)  If  you  save  a  file  to  disk  with 
the  same  name  as  a  previously  saved 
file,  the  new  file  will  replace  the  old 
one. 

DIRECTORY:  This  option  is  for 
disk  users  only.  When  you  press 
RETURN,  the  names  of  files  created 
and  saved  by  Address  Cataloger  are 
displayed;  unrelated  filenames  are 
not  displayed.  If  a  large  number  of 
filenames  appears  and  begins  scroll- 
ing, you  can  pause  the  list  by  press- 
ing the  SHIFT  or  CTRL  keys. 
VIEW  DATA:  This  puts  you  in  the 
data  entry  and  editing  section  of  the 
program.  After  pressing  RETURN, 
a  screen  appears; 
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MICHAEL    SANTORO 

Lisn 

498  CRESTUOOD  DRIVE 
l<ERCERVILLE,  PPI 
ISOg? 

CHRISTMAS  CftRDIBIRTHDHYJJULY  IS 
CHILDREN!  CHRIS  AND  D/^r»4Y 


£15-539-0713 


MICHAEL  SAKTORO 

Lisn 

483    CRESTUOOD    DRIVE 
r>ERCERVILLE,    PA 

iee£7 


215-533-0713 


MICHAEL    SAhnXIRD 
488    CRESTlJOaD    DRIVE 

t<ERCERVlLLE,    PA 
13BS7 


Three  printing  formats  are  available  with  "Address  Cataloger":  The  first  includes  all 
information  (name,  address,  phone,  and  two  lines  of  extra  information),  the  second 
prints  all  data  except  the  extra  information,  and  the  third  format,  for  address  labels, 
prints  a  name  and  address  only. 


Notice  the  record  number  dis- 
played in  the  upper  left  comer  of 
the  screen.  There  are  18  key  combi- 
nations you  can  use  for  a  variety  of 
editing  functions: 

CTRL-A.  Abort.  If  you're  in 
the  process  of  editing  a  record  and 
decide  to  keep  the  original  data, 
CTRL-A  (the  CTRL  key  and  A 
pressed  simultaneously)  aborts  the 
current  editing  changes  and  re- 
stores the  data  most  recently  saved 
for  that  record. 

CTRL-D.  Delete.  This  deletes 
the  record  currently  displayed  and 
numerically  adjusts  all  subsequent 
records.  For  example,  if  you  delete 
record  15,  record  16  becomes  re- 
cord 15,  17  becomes  16,  and  so  on. 

CTRL~L  Insert.  This  moves 
the  displayed  record  and  all  subse- 
quent records  up  one  {15  becomes 
16,  and  so  on)  so  you  can  insert  a 
new  record — for  example,  Morris 
between  Miller  and  Mulier,  The  In- 
sert function  will  not  work  if  the  file 
is  full  (if  it  already  contains  230 
records). 

CTRL-F.  Find.  This  option  can 
be  used  only  after  SEARCH  DATA 
is  selected  from  the  menu.  It  dis- 
plays the  next  record  that  matches 
the  search  string  (see  SEARCH 
DATA  below). 

CTRL-P.  Print.  This  option 
can  be  used  only  after  PRINT 
DATA  is  selected  from  the  menu.  It 
prints  the  displayed  record  in  the 
selected  format  (see  PRINT  DATA). 

SHIFT-  +  .  Next  Record.  By 
pressing  the  SHIFT  and  plus-sign 
(  +  )  keys,  the  current  record  is 
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stored  in  memory  and  the  next  re- 
cord is  displayed, 

SHIFT-—.  Previous  Record. 
The  SHIFT  and  minus-sign  (  — )  key 
combination  enters  the  current  re- 
cord into  memory  and  displays  the 
previous  record. 

Commodore- +  or  Commo- 
dore-—. Skip  Ten  Records.  Press 
the  Commodore  key  and  the  +  or 
—  key  to  skip  ahead  or  back  ten  re- 
cords. For  example,  if  you're  on  re- 
cord 36,  CommcHdore-  +  will  display 
record  46.  In  the  same  situation. 
Commodore-—  will  display  record 
26. 

DEL.  Backspace.  Press  the  DE- 
Lete  key  to  erase  the  character  to 
the  left  of  the  cursor. 

*-.  Delete.  The  left-arrow  key 
(the  upper  left  key  on  your  key- 
board) moves  all  characters  to  the 
right  of  the  cursor  one  space  to  the 
left. 

INST.  Insert.  This  key  (SHIFT- 
INST/DEL)  moves  all  characters 
under  and  to  the  right  of  the  cursor 
one  space  to  the  right. 

RETURN.  Next  Field.  Press 
RETURN  to  move  the  cursor  to  the 
beginning  of  the  next  field. 

CRSR-DOWN.  Next  Field. 
Same  as  RETURN. 

CRSR-UP  Previous  Field.  This 
key  moves  the  cursor  to  the  begin- 
ning of  the  previous  field. 

RUN/STOP.  Return  to  Menu. 
This  key  enters  the  currently  dis- 
played record  into  memory  and 
then  displays  the  menu.  (If 
SEARCH  DATA  was  selected  from 


the  menu,  RUN/STOP  activates 
the  search— see  SEARCH  DATA 
below.) 

HOME.  Clear  Field.  This  key 
clears  the  field  containing  the 
cursor. 

CLR/HOME.  Clear  Record. 
This  key  (SHIFT-CLR/HOME) 
erases  all  data  in  the  record  dis- 
played. (It  can  be  restored  immedi- 
ately with  CTRL-A.) 

SEARCH  DATA:  When  you 
choose  to  search  through  the  file, 
the  data  entry  screen  appears,  as 
previously  shown.  Enter  any  com- 
bination of  characters — a  search 
string — in  any  field.  Just  type  in  the 
string  you  want  to  search  for  in  the 
appropriate  field  and  press  the 
RUN/STOP  key.  (For  example,  a 
MAS  in  the  Last  Name  field  will 
find  THOMAS,  a  414  in  the  Phone 
field  will  find  anyone  in  the  414 
calling  area,  or  CHRISTMAS  in  the 
Extra  field  will  find  anyone  you 
wish  to  include  on  your  Christmas 
card  list — if  you've  set  up  your  file 
for  this  purpose.) 

When  a  match  is  found,  the  re- 
cord is  displayed.  If  you  wish,  you 
can  edit  any  part  of  the  record.  To 
find  additional  matches,  press 
CTRL-F.  If  no  more  matches  are 
found,  you'll  notice  that  the  record 
number  has  not  changed.  You  can 
do  multiple  searches  also — for  ex- 
ample, SMITH,  LOS  ANGELES  in 
their  respective  fields. 

If  no  matches  are  found,  the 
screen  displays  NO  MATCH  and 
PRESS  ANY  KEY.  The  menu  reap- 
pears after  pressing  a  key. 

ALPHABETIZE:  This  option  sorts 
all  records  alphabetically  by  last 
name.  In  the  case  of  identical  last 
names,  the  sort  will  look  at  first 
names  and  alphabetize  according- 
ly. For  example,  if  you  have  five 
Smiths  in  your  address  file,  theyTl 
be  alphabetized  under  Smith  by  first 
name:  Al,  Dorothy,  Mike,  Richard, 
and  Walter. 

You  can  also  use  this  option  to 
clean  up  your  file  from  time  to  time. 
After  you've  used  the  file  for  a 
while,  you're  likely  to  have  some 
blank  records.  By  alphabetizing, 
you'll  condense  your  file— the  pro- 
gram removes  all  blank  records  and 
renumbers  existing  files,  thus  sav- 
ing space.  (It's  a  good  idea  to  avoid 
blank  records  when  entering  re- 
cords— a  lot  of  these  in  your  file  will 


slow  down  program  operation.) 
PRINT  DATA:  Before  choosing 
any  options  from  this  menu  item, 
be  sure  your  printer  is  turned  on 
and  the  paper  properly  aligned. 
There  are  several  choices  to  make 
before  printing  out  data  from  an  ad- 
dress file.  After  selecting  this  op- 
tion, a  small  menu  appears: 

ALL  INFORMATION 
PHONE  LIST 
ADDRESS  LABELS 
MAIN  MENU 

The  first  choice.  All  Infor- 
mation, prints  all  the  data  in  a  file. 
The  Phone  List  selection  prints  all 
data  except  the  information  in  the 
Extra  field.  Address  Labels  prints 
all  data  in  the  Name,  Address,  City, 
State,  and  Zip  fields.  When  printing 
address  labels,  you  can  adjust  the 
printer  linefeed  by  typing  POKE 
5176,  X,  where  x  is  the  number  of 
linefeeds  you  want.  As  written,  the 
program  uses  six  linefeeds.  If  you 
wish  to  make  a  permanent  adjust- 
ment, load  the  program,  type  this 
POKE  in  immediate  mode,  and  re- 
save  the  program  with  a  new  file- 
name. The  final  choice.  Main 
Menu,  provides  an  easy  way  to  exit 
from  the  print  option. 

After  selecting  one  of  the  three 
printing  formats,  another  menu  is 
displayed: 

SELECTED 

ALL 

MAIN  MENU 

The  first  choice.  Selected,  al- 
lows you  to  choose  which  record  or 
records  will  be  printed.  You're  pre- 
sented with  the  data  entry  screen 
{as  in  the  SEARCH  DATA  option). 
Enter  a  search  string  in  the  appro- 
priate fieid(s),  and  press  RUN/ 
STOP.  All  records  that  match  are 
then  printed  out.  If  you  wish  to  stop 
the  printing  after  any  record,  press 
RUN/STOP. 

If  the  All  option  is  selected,  all 
records  are  printed  out.  Again, 
RUN/STOP  will  halt  the  procedure. 

If  you've  selected  a  printing 
format  (All  Information,  Phone 
List,  or  Address  Labels),  and  then 
go  to  the  main  menu  (ignoring  Se- 
lected or  All),  you  can  then  print 
out  individual  records  from  within 
the  View  Data  option  by  pressing 
CTRL-P. 

QUIT:  This  option  exits  the  pro- 
gram and  returns  you  to  BASIC. 

See  program  listing  on  page  93.     Q 


Expandable 
Graphics  Dump 

For  The 
Commodore  1526 

And 
MPS-802  Printers 


Fred  Solmer 


Here's  a  quick  and  easy  way  to  get  standard-  or 
double-sized  high-resolution  printouts.  The  pro- 
gram works  with  Print  Shop,  Doodle,  Koala  Pad, 
and  other  hi-res  screens.  Versions  for  the  64, 128, 
and  Plus/4. 


The  April  1985  issue  of  COMPUTErs 
GAZETTE  contained  a  useful  program 
titled  "1526  Hi-Res  Screen  Dump," 
which  allowed  64  owners  to  print 
out  high-resolution  screens  on  Com- 
modore's 1526  or  MPS-802  print- 
ers— models  that  aren't  normally 
capable  of  high-resolution  graphics 
printing,  "Expandable  Graphics 
Dump,"  for  the  Commodore  1526 
and  MPS-802  printers  oniy,  goes  a 
few  steps  beyond.  It  provides  for  col- 
umn placement  of  the  normal  screen 
dump,  allowing  it  to  be  printed  out 
anywhere  from  column  0-40.  Also,  a 
blowup  option  is  included.  With  a 
single  keypress,  you  can  get  a  print- 
out twice  the  size  (horizontally  and 
vertically)  of  the  normal  one.  Two  hi- 
res screens  could  be  combined  into 
an8'/2''  X  11"  "poster." 

Expandable  Graphics  Dump 


works  with  almost  any  hi-res  screen. 
The  64  version  prints  graphics 
screens  created  with  the  Print  Shop 
("Screen  Magic"  pictures  only).  Doo- 
dle, and  the  Koala  Pad.  In  fact,  it's 
compatible  with  almost  any  software 
designed  to  make  hi-res  screens. 

A  Simple  Procedure 

After  typing  in  the  version  for  your 
computer  (Program  1  for  the  64,  Pro- 
gram 2  for  the  1 28  or  Plus/4),  be  sure 
to  save  a  copy.  Be  especially  careful 
when  typing  the  numbers  in  the 
DATA  statements.  {It's  recommend- 
ed that  you  use  "The  Automatic 
Proofreader"  to  assist  you  in  typing 
the  program  correctly.) 

Before  getting  started,  be  sure 
your  printer  is  turned  on.  If  you  ov/n 
a  64,  first  load  your  hi-res  screen  as  if 
it  were  a  machine  language  program: 
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Three  Hi-Res  Printouts: 


A  mountain  scene  from  "The  Coordinator"  (March  1936  GAZETTE). 


* 


*-J- 


<>*:: 


*b 


§g0P 


:i*> 


^HH^! 


/I  double-sized  printout  of  a  screen  created  zvith  The  Print  Shop. 


^^  *. 


Double-sized  printout  of  barn}/ard  animals  created  with  the  Koala  Pad  (the 
striped  lines  in  this  picture  are  a  side  effect  of  multicolor  mode). 
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LOAD" screenname", 8,1.  You  proba- 
bly won't  be  able  to  see  it,  but  it  has 
been  loaded  into  memory.  Then  type 
NEW.  Next,  load  Expandable 
Graphics  Dump,  and  type  RUN.  The 
screen  prompts  make  it  very  easy  to 
use.  In  the  64  version,  you're  first 
asked  If  the  hi-res  screen  was  created 
by  Print  Shop.  After  you  press  the  ap- 
propriate key,  you're  asked  to  choose 
a  normal  size  or  enlarged,  double- 
size  printout.  After  making  this  selec- 
tion, you're  asked  for  a  "space-over" 
value,  0-40.  A  computer  saeen  is  40 
columns  wide,  but  the  printer  has  80 
columns.  The  space-over  number 
controls  the  number  of  spaces  be- 
tween the  left  margin  and  the  printed 
picture.  For  example,  if  you  wish 
your  hi-res  screen  to  be  printed  at  the 
left  margin,  choose  0.  To  center  it  on 
the  page,  enter  a  value  of  20. 

On  the  128  and  Plus/4,  you 
may  load  Expandable  Graphics 
Dump  first.  Then  use  the  built-in 
graphics  commands  to  create  a  pic- 
ture in  GRAPHIC  1  mode.  When 
you're  satisfied  with  the  result,  load 
Expandable  Graphics  Dump  (if  you 
haven't  already  done  so)  and  run  it. 
In  this  version,  you're  asked  to 
choose  a  "1:1"  (normal  size)  or  blow- 
up printout,  and  then  a  space-over 
value,  as  described  above.  (The  com- 
mercial software  mentioned  above — 
Print  Shop,  for  example — is  written 
for  the  64.  Commodore  128  and 
Plus/4  versions  of  these  products  are 
not  available  at  this  writing.)  On 
these  two  machines,  you  can  draw  a 
picture  using  the  built-in  graphics 
commands,  exit  to  the  text  screen 
(with  GRAPHIC  0),  and  run  the  pro- 
gram. It's  not  necessary  to  save  the 
picture  to  disk  and  load  it  back  into 
memory. 

Note  that  the  64  version  of  Ex- 
pandable Graphics  Dump  is  written 
for  hi-res  screens  which  can  be  saved 
as  disk  files.  This  restriction  means  it 
can't  be  used  to  print  the  greeting 
cards  from  Print  Shop,  although  it 
works  well  with  the  "Screen  Magic" 
portion  of  the  program.  Also,  Ex- 
pandable Graphics  Dump  handles 
monochrome  hi-res  screens  some- 
what better  than  multicolor  screens. 
If  you  look  closely  at  the  Koala  Pad 
illustration,  you'll  see  that  some  col- 
ors have  been  translated  to  stripes. 
This  is  a  result  of  the  way  the  addi- 
fional  colors  are  stored  in  the  hi-res 
bitmap. 
See  program  listings  on  page  106.  • 
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Turning  A  BASIC  Arcade  Game 
Into  Machine  Language 


Richard  Mansfield 
Senior  Editor 

Last  month  we  created  a  simple 
BASIC  action  game  that  illustrates 
many  of  the  essential  techniques 
used  to  write  "arcade  style"  games. 
Let's  finish  describing  how  it  works 
and  then  translate  it  into  machine 
language  (ML). 


sc 

100 

PRINT" [CLR]" 

EM 

110 

PLR  =  1054tE^^Y  »  1034!X 

=  -1 :KE  =  212SREM  USE 
{ SPACE )KE  -  203  FOR  64 

CG 

120 

FOR  I  =  1  TO  24 

XD 

130 

GOSUB  1000:GOSUB  2000 

AS 

140 

NEXT  I 

KA 

150 

X  =  NOT  X 

CP 

160 

GOTO  120 

HA 

1000 

POKE  PLR, 3  2 

BK 

1010 

IF  PEEK(KE)»47  AND  PLR 

<1984  THEN  PLR  =  PLR+4 

S 

IP  PEEK (KE) =44  AND  PLR 

DH 

1020 

>1054  THEN  PLR  =  PLR-4 

0 

P0KEPLR,219iXFPEEK(PLR 

FP 

1030 

-20 ) -209THENP  RI NTCHR? { 

7)  iCOUNT=C0UNT+li PRINT 

"£H0ME)";C0 

DA 

1040 

RETURN 

CC 

2000 

POKE  ENY,32 

BK 

2010 

IF  X  THEN  ENY  -  ENY+40 
I GOTO  203  0 

RR 

2020 

ENY  =  ENY-40 

AH 

2030 

POKE  ENY, 209 

JB 

2040 

RETURN 

Line  130  illustrates  object 
weaving.  The  elements  of  an  action 
game — all  the  objects  from  the 
alien  mothership  to  the  human's  at- 
tack vessel — -must  be  acting  in  con- 
cert, or  the  visual  effects  will  appear 
jerky  or  worse.  In  this  example 
game,  one  obvious  design  consider- 
ation is  that  each  object  should  take 
about  the  same  amount  of  dme  to 
compute.  The  subroutines  are  ac- 
cessed so  that  the  player  object 
moves  just  one  space  on  the  screen 
and  then  waits  until  the  enemy  ob- 
ject takes  its  turn. 

Finally,  when  the  enemy  has 
moved  24  times,  it's  necessary  to 
reverse  its  direction.  To  do  this,  the 
toggle  variable  X  is  switched  to  its 
opposite  state.  In  BASIC,  a  variable 
is  true  if  it  has  any  value  other  than 


0  and  false  if  0.  Also,  the  NOT  oper- 
ator in  BASIC  can  switch  a  variable 
between  —  1  and  0  each  time  it  i.s 
used;  it  will  toggle  the  variable, 
which  is  exactly  what  wo  need  to  do 
when  signaling  whether  to  move 
our  alien  up  or  down  the  screen.  In 
the  alien-moving  subroutine  (lines 
2000-)  we  add  40  (one  screen  line) 
and  thus  move  the  alien  downward 
if  X  is  true  ( -  1).  The  BASIC  expres- 
sion IF  X  means  "if  X  does  not  equal 
zero."  Conversely,  the  toggle  vari- 
able causes  the  program  to  subtract 
40,  moving  the  alien  up  the  screen, 
whenever  X  is  false  (0). 

The  Player  Subroutine 

The  player-  and  enemy-moving 
subroutines  are  similar  in  structure, 
but  the  player  routine  does  four  ex- 
tra things.  It  must  check  for  key- 
presses, look  for  boundary 
conditions  (is  the  player  moving  off 
the  screen?),  update  and  display  the 
score,  and  make  noises  during  any 
"hits."  In  a  more  complex  game, 
these  four  jobs  might  well  lead  to  a 
time-hogging  effect:  The  time  spent 
in  the  player  routine  becomes  sig- 
nificantly greater  than  the  time 
spent  processing  the  other  objects 
in  the  game.  It  doesn't  happen  here, 
but  if  it  ever  should,  the  program- 
mer would  want  to  balance  things 
out  by,  perhaps,  inserting  the  task 
of  scorekeeping  into  the  enemy- 
moving  routine,  assigning  audio  ef- 
fects to  another  subroutine,  score 
display  to  yet  another,  and  so  forth. 
The  idea  is  to  spread  the  work 
around  so  that  nothing  becomes  lop- 
sided and  interferes  with  the  flow 
of  the  game. 

The  first  thing  we  do  in  the 
player  subroutine  is  blank  out  the 
player  character  by  placing  a  32 
(blank)  into  the  player's  current 
screen  location.  Then  we  check  the 
keyboard  by  PEEKing  the  "last  key 
pressed"  location.  If  it's  a  47,  then 
the  player  has  depressed  the  <  key 
to  move  the  player  dovtTi  the  screen. 
We  discern  that  the  player  isn't  go- 


ing off  the  bottom  of  the  screen, 
and  then  we  add  40  to  the  player- 
position  variable  (PLR)  if  the 
screen-bottom  boundary  hasn't 
been  violated. 

On  the  other  hand,  if  the  play- 
er tries  to  move  up  using  the  >  key, 
we  make  a  similar  boundary  check 
first  and  then  subtract  40  from  his 
position.  Line  130  POKEs  the  play- 
er character  into  whatever  happens 
to  be  his  current  position.  Then  we 
look  over  to  the  left  20  spaces  and 
see  if  the  enemy  is  located  there.  If 
so,  the  player  has  managed  to  line 
himself  up  with  the  enemy  and  gets 
a  point  added  to  his  score  (that's  the 
goal  of  the  game;  keep  parallel  to 
the  enemy).  PRINTing  CHR$(7) 
causes  a  sound  on  the  128;  making 
noise  on  the  64  is  slightly  more 
complex,  so  there's  no  collision 
sound  in  this  program  for  that  com- 
puter. Finally,  the  cursor  is  sent  tc 
the  HOME  position  and  we  print 
the  current  score  and  return  to  the 
main  loop. 

The  enemy  subroutine  also 
starts  off  by  blanking  the  character 
and,  based  on  the  value  of  the  tog- 
gle variable  X,  the  enemy  is  moved 
up  or  down  as  appropriate. 

Same  Program,  100 
Times  Faster 

Now  that  we've  dissected  the 
BASIC  version,  here's  how  it  would 
translate  into  ML.  We  follow  the 
structure  of  the  BASIC  version  fair- 
ly closely;  Matching  line  numbers 
indicate  that  the  same  task  is  being 
accomplished  in  both  versions. 
There  are  some  extra  lines  in  the 
ML  version  because  individual  pro- 
gramming commands  in  ML  are 
usually  more  particular  than  BASIC 
commands.  PRINT  "HELLO"  in 
BASIC  is  broken  down  into  discrete 
steps  in  ML:  LDA  #'H:JSR  $FFD2: 
LDA  #'E:JSR  SFFD2;LDA  #'L...and 
so  forth.  Each  letter  of  a  word  is 
separately  sent  to  the  screen.  It's 
100  times  faster  than  BASIC  when 
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Great  Software  for  Under  ^7^9  •  • 

Now  is  your  chance  to  build  your  software  library  at  a  ven/  reasonable  cost!  For  ONLY  S6.99  you  can  fjet 
software  lor  your  Commodore  or  Apple  computer.  Choose  from  entertainment,  liomc  management  or 
education  titles. 

Save  $1.00  on  a  K)-pack  of  DS/DD  Blank  Diskettes  with  any  merchandise  order  over  $10.00. 


For  the  Commodore  64/128 


For  the  Apple  II+,  lie,  lie 


t; 


KnlrrtaiiimrtH  Series 
('  1    MciiiDry  yiii'M 
(' J   Sky  FijihtiTs 
C  :t   Aiiimic  CliiillenK'T 
('•1    Mrtifcssiiinal  liamlilf  r 
Tlif  Sur\'ival  Instiricl 
Arcadn  At-tion 

7    AdviTiure  MastPr 

K   A  I'ACal.U'S  NOW 

U    nils.  I'ii'c-cs  and  ClllPS 

H)  iiiiiird  Games  I 

1 1  Hiiaril  (lame  CliiiUcnKWa 

11;  Clirss  (^hiitiipiiui 

VH'riay  C'DrruTs 
CM  (ialuiiif  Umpire  liiiililiT 
(■  I  ">  .lusi  (James  (Willi  a  Twisi!  i 
1  Land,  .Sea  ^  Air  Adventures 

17  Mii/e  Madness! 

IH  I'eK  Oiii  (Thi-  CribhaKe  Game  | 

i!l,SlarTrek  Kvi>liiti(in 
:(i'l'ri\'ia  ytiesi 
;l  ()p™~ 
(;<iinti){RiiyalSi.(;er)rj(e's 
(■i;:i  Alien 

V-2;i  UlllKe     Mai  Lie  for  Anlweiji 
{'■2^  Wizard  ^  Uu-  Mriiifess 
('■2rilllyss<'s  &  Hie  lldldell  t'leecf 
('  2(iMissi(ni  Asleruid 
C  27rassi>t)rt  lo  Lt>nii(>ii 
("iM  I'asspiirl  lol'arbi 
Ilamc  Manajiement 
C-30Viial  f lata  Keeper 
C;)l  Wurdmsislcr  Senior 
C-32  Ma.sier  W'ord 
C-'V.i  Persnnal  SpreadsliiH'i 
C'-.'M  H'HASK.  databa.se  rnanaKer 
( ■  ;tri  My  ()1— A  Computer  Tutiir 
C  ;!  I  >  Com  mod  ore  (54  Utilities 
C-;i7  Fiuaneial  Analyzers 


t;  ;)K  liipnie  and  Uusines-s  t^ard  Kile 

C  SOHiimi-  Kxjiense  Manager 

C-4nili!me  Finance  OrBani^r  I 

C  41  ilome  Finance  Orijanker  2 

C-421tome  Income  Manager 

C-4;i  Home  Money  Manager 

C-44  Home  Property  Manager 

C-46  Personal  File  Keeper 

(;-47 ['crsonal  investment  Manag<T 

C  .IHFjutiilyTrec 

('  ■)!iKleiironic  Scheduler 

('  .'idlYo  Financial  OrKatilzer 

cm  liccipe  Box 

C  naTiix  Heciird  Organiiur 

Kttucntinn  .Series 

(■  'lU  Nuniber  Builder 
C  ')4  Number  Chaser 
Cr.r,  Hide  J4  Seek 
C-rj(j  FicHire  This 
C-57  Un'.s  Count 
C-58  Time  Trucker 
C-fiH  Fancy  Face 
C  fiOMnlli  Manor 
(M'A  TypiiiM  Tutor 
(MiaS|ieed  Kcader 

Kleetrie  Bonk  Co. 

Kdiication  Series 

VKi  Whj''.' 

C-fi4  When? 

C- 65  The  Three  Bears 

C-(Mi Gingerbread  Man 

C-67Bol>y  AninnaLs 

CfiS  Hoppy  the  Curious  Kangaroo 

CO!) Wild  Animals 

e70TomThumh 

C  71  I  Was  a  Second  Grade  Werewolf 

C-7a  Tough  Etiilie 


Kntertainmetit  Series 

A  I    i  if  •  Ki  n  n  e  r's  t'ave.  a  n  A  il  w  n  Hi  re 

A  li   Cave  ofllie  Mind,  an  Adeem  ure 

a:!   Hiver  Adventure,  an  Adventure 

A  -4   Fo  re!,  t;  olfing  Si  nt  u  lalor 

AB   Lady  Luck 

AS  Space  Adventure 

A- 7   Classic  Games 

A-H   Android  Invasion 

A-n   Championship  Gambler 

A- 10  Chess  Champion 

A- 1 1  Memory  Quest 

A  li3  Ulysses  H  the  Golden  Heeie 

A  l.'il'a.ssj>orl  to  l/mriim 

A  Hi  l'iLss|)orl  to  Paris 

Home  Management 

A  17 The  Addresser— Mailing  List 

A  IS  Financial  Planner 

A- 19  General  Ledger 

A-20  Monthly  Budgeter 

A-21  Nutrition  Monitor 

A-i!;!.S!ii'ufili('s  Portfoiio 

AL!:nii'i'iiiellox 

A-24lhitaha.se  Manager 

A -25  Disk  Library 

A-2(!  Klcclronie  Calendar 

A- 2 7  Electronic  Plione  Book 

A-28  Family  Tree 

A20PersonaISpreadBlieel 

A  :j().lWriter,  Word  I'roeessor 

A;in:tilhyMa.ster 

A-.') 2  Vital  Data  Keeper 

A-.'WIVping  Tutor 

A  :MT,ix  liecord  Organizer 

A  ;irit;hetkbook  Balancer 

A-:ltJJBase 


Plus  these  Super  Accessories 


•  llniv^-rsai  Blank  Ui-^kcltcs  ( 

with  any  .'>'■)'  disk  drivf. 
.siiigk'  sided  tist'rsfic/d-thf.st 
•S(l>m.  Blank  Diskettes:  I  (Mr; 

for  C/oramodore  64/128 

•  Shari-nata   ilDOC"  300 
Hniiil   Modem:  Autodial, 

aiildanswf'r,  itu'huics  tor 
iiiiiial  siilhvari'i.'S.'K.O.'), 

•  IJIilit.y  i;<irtri(i(ie:  :t(Miiiie 
til  Ills:  *l!M)ri 

•  Warp  [)ri\'eCartridi{e:  Fast 

cr  liiaiiiiij;  plus  iiitiri'  func 
linns  lor  luori.'  cft'ifit'nt  List' 
of  ymi  r  cf  1111  piitet:  $1 9.9!) 

CAIi,TC>LL-FRi:E 

rf!K))IT(AlilHifi|iKi;.S(iM,^ 
I  HOO  i.".7-H(ll 

III  Mmticsoi:i  t  'ALL. 

n;i:;i S2H  pill 


w^ 


Kiisl liti(>  Software,  Jnc. 
f'.O.  B(>x.'">297 
i[(jpkins,MN55:M:i-22»7 


I  A])pk'or('i>mm(i(liitv)(-(iiii[iaiiblc 
puliic  noiihed,  DS  1)1)  <lisks  ;;ivo 
a^oal  1  he  same  ({real  prii('lliiix<ir-'): 
rnined,  DS  DD.  Btix  of  ll):S8.r>0. 


l\flueation  Series 

A:)7Mr.  Math 

A  yH.Sjieed  Heading 

A-;iS)  Beginning  Counting 

A  4t)  Counting  SkilLs 

A-4]  Addition  I 

A-42Adtiition  II 

A-4JAddition  111 

A-44  Addition  IV 

A-45Suhlraction  1 

A-4t3Siil>traction  11 

A-47Subtraetion  111 

A'4HMul[i;ilii'atgoll  I 

A'4!IMntIi!]l:i'alioii  II 

A  .''idMidtiiilicaiion  III 

A-rd  Division  1 

A-rj2  Division  II 

A-.").') Division  HI 

A-54  Division  IV 

Electric  Book  Co, 

t:  ducal  ion  Series 

A-5r>Wliv'.' 

A-r>(lWhen" 

A -57 The  Three  Hears 

A-5HGIiigerhread  Man 

A -5!)  Baby  Animals 

A-tiOHoppy  the  Curious  Kangaroo 

A-lil  Willi  Animals 

A  ()2TomThumb 

A  ti31  Was  a  Second  Grade  Werewolf 

A(;4ToughKddie 


ENHANCER  2000'" 
Disk  Ditve  $149.95 

plus  Sa.fM)  [lostiige/hanilling 

Commociorc  C()mpa{it)t(> 
lloppy  tiLsk  diT\'c 


ORDER  FORM 

t'lcasc  list  the  ordering  numbcr(H)(C-l,A-3,  etc.)  i)f  the  pro)4rani(s)  you  wish  to  ortlLT  and 
r(>t.ttrti  tliis  order  rorm  aloiiK  with  your  ch(;t;l<,  niotify  nrdtT  or  VrSA/Ma-sterCard 
itilbntuilioii  to:  First  hue  Sofl.waie,  I'.O.  liox  r)297,  liopitins,  MN  r>r)U4;t-22fl7, 


I'm  ordering  the  following  programs; 


Q  Check  or  money  order  enclosed 
U.S.  FUNDS  ONUf 

n  VISA    Q  Ma.sterCard 

Card  * 

Expiration  Date  . — 

I'honeJ —1 

Name 

SiK 

Name .. 

City  


Total  nuinber  of  software  pkgs,  _ 
Uoxes  of  D  Universal  blank  disk.s . 
lioxes  of  10  blank  disks . 
300C  300  Baud  Modem  _ 
Utility  Cartridge  _ 


.  X  mm  t!ach 

_x  $6,09  per  box 


_  X  -is. 50  per  box 

.  X  Sa2.aG  per  inodem 


VVari)  Drive  Cartridge  , 


Knhancer  2000  Disk  Drive. 


.  X  $19.95  each   

X  -119.95  each   S_ 

.X  $140.95  each   S_ 


Total  amount  of  order $— 

I'oHtage/ handling  (Sixi  tm  IIisK  Vrni;  sacM)  KurSoltware) S_ 

MN  liesidenta  add  tiX  slate  sales  tax    ...■$_ 

Total  (enclose  clifcl<,  moni-'y  i>nli-r  er  Till  in  VI.4A/MC  iiifDrmstinii  at  left)      i- 
Moncy  orders/ Credit  card  orders  shipped  immediately. 
Allow  4-6  weeks  for  delivery  for  check  oriieis. 


Date, 


.Address. 


.^latc„ 


-Zip- 


you  run  it,  but  ML  asks  the  pro- 
grammer to  use  instructions  which 
are  not  as  general-purpose  as 
BASIC  instructions. 

This  program  will  assemble  as 
is  if  you  are  using  the  LADS  assem- 
bler from  one  of  my  books.  The 
game  is  designed  for  the  Commo- 
dore 64  or  128,  but  please  note  the 
two  changes  (lines  1 8  and  110)  nec- 
essary to  adjust  things  for  the  64. 

1  *-  5B0a 

3  .0 

4  I (12    SPACESISIMPLE    GAME 

5  f 

13  PRINT  =  SFFD2J0UTNUM  =  5 
8E32;  tSBDCD  FOR  C64 > 

20  PLRPTR  =  250:ENYPTR  =  25 
2 

100  LDA  #147:JSR  PRINT; 

[11  SPACES) CLEAR  SCREEN 

110  PLR  a  1054 sENY  =  1034 !K 
E  »  212  ; (203  FOR  C64 ) 

111  LDA  #<PLRiSTA  PLRPTR iLD 
A  #>PLR:STA  PLRPTR+lsLD 
A  #<ENY:STA  ENYPTRsLDA 
{SPACE) #>ENY 

112  STA  ENYPTR+l 
120  NEXT  LDX  t24 

130  LOOP  JSR  PLAYERtJSR  DEL 

AYiJSR  ENEMY 
140  DEX:BNE  LOOP 
150  LDA  XiEOR  tliSTA  X 
160  JMP  NEXT 

1000  PLAYER  LDY  t0:LDA  t32i 
STA  (PLRPTR), Y 

1010  LDA  KEiCMP  ♦47!BNE  UP 

1011  LDA  PLRPTRiCMP  *222!BE 
Q  MOVE 

1012  CLCjLDA  PLRPTRiADC  #40 
I STA  PLRPTR J LDA  PLRPTR 
+I1ADC  t0 

1013  STA  PLRPTR+ltjMP  MOVE 

1020  UP  LDA  KEtCMP  t44iBNE 
{SPACE) MOVE 

1021  LDA  PLRPTR J CMP  ♦30!BEQ 

MOVE 

1022  SEC t LDA  PLRPTR t SBC  t40 
iSTA  PLRPTRiLDA  PLRPTR 
+I1SBC  #0jSTA  PLRPTR+1 

1030  MOVE  U3A  #219iLDy  #0iS 
TA  ( PLRPTR >,Y 

1031  LDY  #20»LDA  (ENYPTR) ,Y 
I  CMP  ♦32  3BEQ  RETURN 

1032  INC  COUNT: BNE  SHOWSCOR 
EtINC  COUNT+1 

1033  SHOWSCORE  LDA  fl9iJSR 
(SPACE) PRINT  I LDA  #7iJS 
R  PRINTiSTX  XHOLD 

1034  LDX  COUNT  1 LDA  COUNT+1 1 
JSR  OUTNUMiLDX  XHOLD 

1040  RETURN  RTS 
2000  ENEMY  LDY  *0 :LDA  #32 tS 
TA  ( ENYPTR ),Y 

2010  LDA  XtBNE  UPEN:CLC;LDA 

ENYPTR J ADC  #40: STA  EN 
YPTRiLDA  ENYPTR+l (ADC 
{space! #0 

2011  STA  ENYPTR+l J JMP  MOVEE 
NY 

2020  UPEN  SEC  1 LDA  ENYPTRiSB 
C  #401 STA  ENYPTRiLDA  E 
NYPTR+liSBC  #01 STA  ENY 
PTH+1 

2030  MOVEENY  LDA  # 209 i LDY  # 
BiSTA  (ENYPTR), Y 

2040  RTS 

3000  ;{11  SPACES )SLOW  THING 
S  DOWN 


3010  DELAY  LDA  #10lSTA  TIME 

R:LDY  #0 
3020  MORE  DEY:flNE  MORE 
3030  DEC  TIMER: BNE  MORE t RTS 
4000  fill  SPACES )STORAGE  AR 

EA 
4010  X  .BYTE  0 
4020  TIMER  .BYTE  0 
4030  COUNT  .BYTE  0  0 
4040  XHOLD  -BUTE  0 

Also  notice  that  we  had  to  add 
a  delay  subroutine  in  lines 
3000-3030  because,  without  slow- 
ing down  the  action,  no  human 
could  hope  to  play  the  ML  version 
of  the  game.  This  is  a  byproduct  of 
the  great  velocities  you  achieve 
when  you  program  in  ML:  You 
sometimes  need  to  deliberately  re- 
tard your  program  or  it  executes  too 
fast.  Another  way  of  looking  at 
ML's  exceptional  efficiency  is  that  it 
gives  you  lots  of  extra  time  to  insert 
additional  variables  or  visual  effects 
into  the  acdon  of  the  game.  You  can 
add  more  realistic  animated  graph- 
ics, more  enemies  onscreen  at  the 
same  time,  or  whatever  else  would 
make  your  game  richer.  Many 
things  can  be  going  on  at  the  same 
time  in  an  ML  game — you  could 
even  give  the  enemy  "intelligence" 
by  having  it  seek  out  the  player  or 
anticipate  his  next  move.  While 
these  things  are  possible  in  BASIC, 
they  eventually  make  the  anima- 
tion intolerably  slow. 

Next  month  we'll  take  the  ML 
version  apart  to  learn  the  funda- 
mentals of  action-game  ML  pro- 
gramming. For  now,  if  you  want  to 
change  its  speed,  just  change  the  10 
in  line  3010  to  some  other  value 
and  reassemble  the  program.        « 


All  programs 

listed  in  this 

magazine  are 

available  on  the 

GAZETTE  Disk. 

See  elsewhere 

in  this  issue 

for  details. 


DUST  COVERS 

if  CUSTOM  MADE  TO  FIT 

•A  H»ovv  32-OI.  VtNYL  ANTI-STATtC 

-k  EXTENDS  EQUIPMENT  LIFE 

if  Choica  of  Colon  Lt.  Tan  or  Brown 

COMPUTERS 

C-A4;  vrC-20:  C-16;   Plui  4  S.OO 

C-128.   B-UB  13.00 

DATAIETTE    (NIW,   MN)    S.OO 

DISK  DRIVES 

C-1541)  C-IS71  INDUS  OT  e.oo 

MSDS/D;   APPLE    S/D 8.00 

MSD  a/a;   APPLE   D/0   UNIT  10.00 

ENHANCER  2000 8.00 

PRINTERS 

C-1S25/MPS801      10.00 

C1526/MPS80a   1 3.00 

C/MPS  B03;   C-1510 8.00 

PANASONIC     KX-P1090/91  13.00 

EPSON  MX/RX/FXaO 13.00 

OEMINI    10   a    SIAB   10'.   „   13.00 

GEMINI   15  g   SIAR   IS'i  IS.OO 

OKIDATA    9I/« 13.00 

OKtMATE  10 8.00 

MONITORS 

C-1702 , 16.00 

C-1902/AMIGA 19.00 

lENITH    IVM    122/123 Ifi.OO 

AMDEK   COLOR  I,  500/700 19.00 

TEKNIKA    MJ    10/22 19.00 

CM-141     19.00 

BMC    COLOR ...1«,00 

VIDEO    RECORDERS    13.00 

(Dimtntioni    Rv(|1flr«d) 
Order     by    stating     NAME     and    MODEL 

end  COLOR  CHOICf  TAN  or  BROWN. 
Fncloso   chetk   Of  money  order  plus   ST. 50 

ftit    (lem    (4.50    max.}    shipping    onej    hondlfnq 
attfornin    Res,    Include   6.5*%    Sates   Tiix. 


SPECIAL  COVERS  WIU  BE  MADE  TO  YOUR 
DIMENSIONED  SKEICH.  SEND  YOUR  Rf. 
QUIREMENTS    FOR  OUR  LOW  PRICE  QUOTES 


Crown  Custom  Covers 

96QA    SHELLYFIELD    RD.,    Dcpt.   A 

DOWNEY,   CA   90240 

(213)  862-8391 


FACTORY  AUTHOR/ZED 

COMMODORE 

REPAIR  CENTER 

T-800-772-7289 

IN  ILLINOIS  (312)  879-2888 

C64  Repair  iPo^, .    39.95* 

1541  Repair 79.95* 

1541  Alignment 

only 29.95* 

Power  Supplies   .    34.95 
Commodore  Parts    .  CALL 

•  Includes  parts,  labor  S  UPS  return  snip- 
ping. Air  Freight  add  SI 0.00 
Diagnosis  fee  of  S25.00  fof  any  unit  al- 
tered or  with  no  defects. 

CALL  BEFORE  SHIPPING 

VISA,  MASTER  or  MONEY  ORDER 

SERIAL  NUMBERS  REQUIRED 

24-48  HRS  TURN  AROUND 
{Object  to  Parts  Availability] 

TEKTONICS  PLUS,  INC. 

ISO  HOUSTON  ST.— STE.308 
BATAVIA,  IL  60510 


CLIP  AND  SAVE 


TurboDisk  64 


Don  Lewis 


This  program  is  so  powerful  and  valuable  that 
we're  republishing  it  here  for  those  who  might 
not  have  seen  it  in  the  July  1985  issue.  Impossible 
as  it  seems,  "TurboDisk  64"  speeds  up  the  1541 
disk  drive's  loading  time  300  percent  or  more — in 
fact,  the  longer  the  program,  the  more  the  gain. 
Also  in  this  issue,  youll  find  several  programs 
which  expand  the  power  of  TurboDisk:  "Turbo- 
Disk Relocator"  and  "Turbo  Boot  Maker." 


If  you've  ever  used  a  really  fast  disk 
drive,  you  know  that  the  Commo- 
dore 1541  drive  leaves  something 
to  be  desired — namely,  speed. 
True,  it's  much  faster  than  a  Datas- 
sette,  but  it's  still  annoyingly  slow 
compared  to  othi^r  floppy  disk 
drives  with  high-speed  parallel  in- 
terfaces. Now  there's  a  solution: 
"TurboDisk  64." 

Once  you  start  using  Turbo- 
Disk, you'll  wonder  how  you  got 
along  without  it.  TurboDisk  turbo- 
charges  the  loading  process  by  a 
factor  of  three  times  or  more.  In 
fact,  the  longer  the  program,  the 
more  improvement  you'll  see. 

TurboDisk  requires  no  modifi- 
cations to  your  disk  drive  or  com- 
puter. It  loads  programs  saved  in 
the  usual  manner;  no  special  Turbo - 
save  is  required.  It  works  with  most 
BASIC  and  machine  language  pro- 
grams, including  the  DOS  Wedge. 
It  does  not  compromise  reliability. 
And  you  can  switch  it  on  or  off  at 
any  time  by  typing  a  single 
command. 

If  you're  still  skeptical,  give 
TurboDisk  a  try — it  delivers  what  it 
promises.  If  you  already  have  a 
copy  of  TurboDisk  from  the  July 
1985  issue  of  the  GAZETTE,  or  from 
that  month's  GAZETTE  DISK,  then 
you  don't  need  to  enter  this  pro- 
gram. This  is  not  an  updated  ver- 
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sion  of  TurboDisk;  it's  a  reprint  for 
those  readers  who  may  have 
missed  it  the  first  time  around. 

Preparing  TurboDisk 

Since  TurboDisk  is  written  entirely 
in  machine  language,  it  must  be  en- 
tered with  the  "MLX"  machine  lan- 
guage entry  program,  found 
elsewhere  in  this  issue.  Be  sure  that 
you  read  and  understand  the  in- 
strucdons  for  using  MLX  before  you 
begin  entering  the  data  for  Turbo- 
Disk, When  you  first  run  MLX, 
you'll  be  asked  for  starting  and  end- 
ing addresses.  The  proper  values 
for  TurboDisk  are  as  follows: 

starting  address:  COOO 
Ending  address:  C3BF 

You  may  then  begin  entering  the 
data  for  TurboDisk,  If  you  want  to 
save  a  bit  of  typing,  you  can  skip 
lines  C1B8-C1F8,  since  this  filler 
area  does  not  contain  any  useful 
information. 

When  you've  finished  entering 
the  numbers,  be  sure  to  use  the 
MLX  Save  option  to  make  at  least 
one  copy  of  the  TurboDisk  data. 
You'll  probably  find  TurboDisk  so 
useful  that  you'll  want  a  copy  on 
every  disk  you  use.  You  can  use  the 
MLX  Save  option  repeatedly  to 
make  copies  on  different  disks.  If 
you  want  to  put  a  copy  of  Turbo- 
Disk on  a  new  disk  at  some  later 


date,  you  can  use  any  copy  program 
or  you  can  use  MLX.  To  do  this, 
load  and  run  MLX,  then  enter  the 
starting  and  ending  addresses  listed 
above.  Insert  a  disk  containing  Tur- 
boDisk into  the  drive,  then  use 
MLX's  Load  option  to  load  in  the 
TurboDisk  data.  Next,  insert  the 
disk  on  which  you  wish  to  write 
TurboDisk  and  use  MLX's  Save  op- 
tion to  store  the  new  copy. 

To  load  TurboDisk,  use  a  com- 
mand of  the  form  LOAD  "TURBO- 
DISK 64",8,1  (replace  TURBODISK 
64  with  whatever  filename  you 
used  when  you  stored  the  Turbo- 
Disk data).  Next,  type  NEW  and 
press  RETURN  to  reset  important 
memory  pointers,  then  SYS  49152 
to  activate  the  program.  The  mes- 
sage TURBODISK  ACTIVATED 
signals  that  you're  ready  for  high- 
speed loading, 

Turbocharged  LOADs 

Once  TurboDisk  is  activated,  no 
special  commands  are  necessary, 
just  type  LOAD  "filename",8  or 
LOAt)" filename" ,&,1  as  usual. 
You'll  be  amazed  at  the  difference. 

One  thing  you'll  notice  imme- 
diately is  that  the  red  light  on  the 
disk  drive  doesn't  come  on  at  all 
during  a  Turboload.  Don't  panic; 
this  is  normal.  It's  also  normal  for 
the  64's  screen  to  blank  out  as 
TurboDisk  works.  When  the  pro- 
gram is  loaded,  the  screen  reap- 
pears unaltered. 

You  may  occasionally  find  it 
necessary  to  deactivate  TurboDisk 
and  use  a  normal  LOAD  instead. 
For  example,  1541  disk  drives  are 
prone  to  head-alignment  problems, 
so  if  you  have  a  disk  formatted  on  a 
drive  other  than  your  own,  you 
may  find  that  your  drive  has  diffi- 
culty loading  programs  from  it. 
Since  the  Turboload  routine  gives 
up  more  easily  on  difficult  LOADs, 


you  may  have  to  switch  to  the  more 
forgiving  standard  LOAD  to  get  the 
program  into  your  computer.  You 
can  switch  off  TurboDisk  at  any 
time  without  erasing  it  from  memo- 
ry by  entering  SYS  49155  (you 
shouid  see  the  message  TURBO- 
DISK  DISABLED).  To  reactivate 
TurboDisk,  enter  SYS  49152. 

You'll  also  find  it  necessary  to 
use  the  SYS  to  reactivate  TurboDisk 
after  pressing  RUN/STOP-RE- 
STORE, which  effectively  discon- 
nects TurboDisk. 

TurboDisk  resides  in  the  4K 
block  of  free  memory  starting  at  ad- 
dress 49152  (hex  $C0O0),  so  it's 
completely  safe  from  BASIC.  How- 
ever, many  other  machine  language 
programs  or  subroutines  also  use 
this  memory  space  and  may  over- 
write TurboDisk.  Don't  attempt  to 
use  TurboDisk  to  load  any  program 
which  occupies  locations  49152- 
50431  ($C00O-$C4FF}.  If  the  pro- 
gram you  wish  to  Turboload  uses 
this  area  of  memory,  you  can  use 
"TurboDisk  Relocator,"  found  else- 
where in  this  issue. 

TurboDisk  speeds  up  LOADs, 
but  it  can't  speed  up  SAVEs  or 
VERIFYs.  It  also  doesn't  affect  the 
speed  of  disk  file  handling  with 
OPEN,  PRINT#,  GET#,  and  so 
forth.  It's  not  compatible  with  cer- 
tain features  of  some  programs, 
such  as  loading  text  files  with 
SpccdScript,  although  you  can  use 
TurboDisk  to  load  SpeedScript  in 
the  first  place.  It  also  may  not  work 
with  some  commercial  software. 

How  TurboDisk  Works 

The  machine  language  for  Turbo- 
Disk is  unusual  in  that  only  half  of 
it  works  within  your  computer — 
the  rest  is  actually  executed  within 
the  1541  drive  itself.  Commodore 
disk  drives  are  iittelUgent  units, 
containing  their  own  microproces- 
sors, RAM,  and  ROM.  This  means 
that  they  can  be  programmed  for 
special  effects,  like  turboloading. 

During  the  brief  delay  you  no- 
tice between  the  time  you  enter  the 
LOAD  command  with  TurboDisk 
and  the  time  the  drive  starts  spin- 
ning, 444  bytes  of  machine  lan- 
guage are  transferred  from  the 
computer  to  the  drive's  RAM.  In  the 
64,  it  is  stored  in  locations  49664- 
50107  {$C200-$C3BB).  This  re- 
quired transfer  of  data  before  each 
Turboload  adds  a  certain  amount  of 


overhead  time,  which  explains  why 
TurboDisk  gives  less  speed  im- 
provement for  short  programs. 

TurboDisk  operates  by  chang- 
ing the  ILOAD  vector  at  locations 
816-817  ($330-$331)  to  point  to  it- 
self, bypassing  the  normal  LOAD 
routines  in  ROM.  TurboDisk  first 
checks  to  see  whether  a  disk  direc- 
tory (LOAD  "$",8)  or  a  VERIFY 
was  requested.  In  either  of  these 
cases,  control  is  returned  to  the 
ROM  routines  for  normal  process- 
ing. If  a  program  LOAD  was  re- 
quested, the  routine  adds  the 
filename  to  the  code  for  the  disk 
drive  portion,  then  transfers  that 
data  to  the  drive's  memory. 

The  portion  of  TurboDisk  in 
the  disk  drive  u.ses  routines  in  the 
drive's  ROM  to  locate  the  desired 
program  and  read  it  from  the  disk 
sector  by  sector.  To  improve  speed, 
routines  like  the  one  that  turns  on 
the  red  light  are  omitted,  and  only 
the  essential  ones  are  used.  The  256 
bytes  of  data  from  each  disk  sector 
arc  transferred  two  bits  at  time  to  a 
256-byte  buffer  within  the  computer. 
In  the  64,  this  buffer  is  at  locations 
50176-50431  {$C400-$C4FF). 

TurboDisk  machine  language 
in  the  computer  reads  the  incoming 
data  from  the  serial  port's  DATA 
and  CLK  lines,  instead  of  just  the 
DATA  line  as  in  normal  serial  data 
transfers.  Thus,  TurboDisk  tempo- 
rarily converts  your  serial  bus  into  a 
two-bit  parallel  bus.  When  the  en- 
tire 256  bytes  from  a  disk  sector 
have  been  transferred  into  the  com- 
puter's buffer,  data  from  the  buffer 
is  added  to  the  program  in  memory 
while  the  drive  is  reading  the  next 
sector  from  the  disk, 

Just  How  Fast  Is  It? 

Despite  a  few  limitations,  Turbo- 
Disk is  one  of  the  most  valuable 
general-purpose  utilities  a  disk  user 
can  own.  To  discover  exactly  how 
fast  it  is,  we  ran  some  tests.  The 
results,  below,  demonstrate  how 
TurboDisk  yields  the  most  im- 
provement with  medium  to  long 
programs.  (Results  with  different 
disk  drives  may  vary.) 

Blocks  Normal  Turbo-  Factor 
LOAD     load 

Program  1        31      21  sec      7  sec  3.0 

Program  2        17      13  sec      5  sec  2.6 

Program  3       45      31  sec      9  sec  3,4 

Program  4  8        7  sec      S  see  1.4 

Program  S       25      18  sec      6  sec  3.0 

Program  6      122      75  sec  17  sec  4.4 


Special  Note  To  128  Owners 

For  those  128  owners  who  use  a 
1541  disk  drive:  When  you're  in  64 
mode,  you  can  load  and  run  Turbo- 
Disk 64  as  listed.  For  128  mode 
(and  a  1541),  see  "TurboDisk  128" 
elsewhere  in  this  issue. 

If  you  own  a  1571  disk  drive, 
you  don't  need  a  Turbo  program 
while  you're  in  128  mode — the  128 
and  1571  are  capable  of  using  the 
fast  serial  transfer  hardware  built 
into  the  disk  drive  and  computer. 
The  128/1571  combination  is  twice 
as  fast  as  TurboDisk  at  its  best,  and 
about  eight  times  faster  than  the 
1541  alone.  The  1571  slows  down 
to  the  154rs  sluggish  pace  when 
you're  in  64  mode,  however.  To 
speed  up  the  1571/64  mode  combi- 
nation, you  can  use  TurboDisk  64. 
But  first  you  must  tell  the  1571  to 
act  like  a  1541  with  the  following 
line: 

OPEN  15,8,15,  "UO>MO":  CLOSE  IS 

To  go  back  to  1571  operations, 
change  the  second  zero  to  a  one 
("U0>M1").  However,  you  must 
make  a  decision.  You  can  use  dou- 
ble-sided disks  while  the  128  is  in 
64  mode  and  the  drive  is  in  1571 
mode,  but  not  while  using  Turbo- 
Disk 64.  Or  you  can  use  TurboDisk 
to  speed  up  the  1571  drive  in  1541 
mode,  but  then  you  cannot  use 
both  sides  of  a  disk.  It's  up  to  you: 
fast  operations  limited  to  one  side 
of  the  disk  or  slow  loads  and  access 
to  both  sides  of  a  disk. 

See  program  listing  oh  page  97.      m 


Note  to  readers  outside  North 
America:  High-speed  Turbo- 
Disk data  transfers  rely  on  pre- 
cise timing,  so  the  program  may 
fail  to  operate  on  systems  that 
use  the  European  PAL  video 
system  instead  of  the  North 
American  NTSC  system.  The 
reason  is  rather  technical — 64s 
with  PAL  video  use  a  slightly 
different  microprocessor  clock 
frequency.  To.  compensate  for 
this,  an  Australian  reader  sub- 
mitted a  modification  which  ap- 
peared in  the  January  1986 
"Bug-Swatter"  column.  If  Tur- 
boDisk will  not  operate  proper- 
ly with  your  PAL  video  64,  try 
changing  the  following  lines  as 
shown: 

0190  i8t)  00    DD   A2    04   CA   D0    PD  AB 
C198if:a  fl2    04    AD   00    DD  0A  08    29 
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TurboDisk  Relocator 


Dino  Bavaro 


'TurboDisk  64"  becomes  a  more  versatile  and 
powerful  utility  when  used  with  this  short 
program.  Now  you  can  use  TurboDisk  64  with 
most  any  machine  language  program.  For  the 
Commodore  64. 


"TurboDisk  64"  is  an  excellent  util- 
ity program  that  radically  speeds  up 
the  1541  for  load  operations.  Since 
TurboDisk  may  be  activated  in  pro- 
gram mode,  it  can  be  incorporated 
quite  easily  with  other  programs. 
The  only  drawback  is  its  location  in 
memory— $C000  or  49152,  quite  a 
popular  spot  for  other  machine  lan- 
guage programs,  You  may  often  find 
yourself  forced  to  u.se  a  normal  load 
because  the  program  you  want  to 
turboload  is  at  that  same  address. 

Because  of  the  numerous 
memory  configurations  available 
on  the  64,  many  programs  are  writ- 
ten as  modules.  When  the  main  pro- 
gram is  executed,  it  in  turn  loads  in 
other  modules  such  as  machine  lan- 
guage routines,  hi-res  screens,  and 
so  on.  All  the  modules  required  are 
loaded  in  only  once  when  the  pro- 
gram is  first  run.  TurboDisk  (in  pro- 
gram mode)  is  also  needed  only 
once  at  the  beginning  of  the  module 
loading.  By  being  able  to  relocate 
TurboDisk,  we  could  put  it  in 
BASIC  RAM  (or  wherever  we  want) 
and  not  worry  about  it  being  over- 
written, because  once  the  modules 
are  loaded,  we  can  deactivate  it 
since  it's  no  longer  needed.  Care, 
however,  must  be  taken  to  relocate 
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TurboDisk  to  an  area  of  memory 
which  does  not  conflict  with  the 
modules  being  loaded. 

User's  CKolce 

The  program  accompanying  this  ar- 
ticle, "TurboDisk  Relocator,"  al- 
lows you  to  select  the  area  of 
memory  for  TurboDisk.  The  DATA 
statements  in  this  program  reflect 
the  key  memory  locations  that  have 
to  be  altered  whenever  TurboDisk 
is  relocated  to  a  different  area  of 
memory.  To  use  the  program,  just 
type  it  in  and  run  it.  The  program 
prompts  you  for  a  new  program 
name  to  be  assigned  to  the  new  ver- 
sion. 1  find  it  helpful  to  append  the 
program's  starting  address  to  the 
end  of  the  program  name.  If  you 
were  creating  a  TurboDisk  version 
to  be  executable  at  location  4096, 
you  could  name  it  "TBDISK.4096". 
This  makes  things  easier,  especially 
if  you  have  other  versions  of  Turbo- 
Disk that  execute  at  different  loca- 
tions. 

The  program  prompts  you  to 
enter  the  memory  address  of  where 
to  assemble  the  new  version  of  Tur- 
boDisk, You  should  respond  with  a 
decimal  address  on  a  full-page 
boundary  (that  is,  an  even  multiple 


of  256).  It's  advisable  not  to  select 
memory  areas  under  ROM  or  other 
key  memory  pages  such  as  addresses 
below  2048. 

Once  the  program  knows  the 
address  of  where  to  locate  the  new 
TurboDisk  version  and  the  new 
name,  it  proceeds  to  read  the  origi- 
nal version  from  disk  and  write  a 
new  version  modified  for  the  speci- 
fied starting  address  back  to  the 
same  disk.  (Be  sure  the  name  you 
use  for  the  new  version  is  not  al- 
ready used  by  another  file  on  the 
disk.) 

"To  activate  the  new  version, 
use  a  SYS  statement  to  the  new 
starting  address  you  selected.  For 
example,  if  you  created  a  version  of 
TurboDisk  relocatable  to  address 
32768,  then  you  would  start  it  with 
SYS  32768  (in  either  program  or  di- 
rect mode).  To  deactivate  the  new 
version,  SYS  to  the  address  three 
bytes  beyond  the  new  starting  ad- 
dress. For  the  example  of  starting  at 
32768,  you  could  use  SYS  32768  + 
3  (or  just  SYS  32771).  To  incorpo- 
rate TurboDisk  into  one  of  your 
programs  which  loads  modules,  you 
can  use  the  follovwng  technique. 

1  ON  A  GOTO  3,5,6 

2  A  =  l:LOAD  "TBDISK.32768",8,1:  REM 
LOAD  TBDISK  VERSION  32768 

3  SYS  32768:  REM  ACTIVATE 
TURBODISK 

4  A  =  2:LOAD  "HI- RES  SCREEN",8,1 

5  A  =  3:LOAD  "ML-S0RT",8,1 

6  SYS  327684-3:  REM  DEACTIVATE 
TURBODISK 

7  REM  REST  OF  PROGRAM 

See  program  listing  on  page  102.    • 


Turbo  BootMaker 


Bert  Rozenberg 

This  program  makes  "TurboDisk  64"  even  more 
useful.  It  creates  a  boot  program  that  lets  you  load 
any  program  at  turbo  speed — without  using  Turbo- 
Disk.  And  after  turboloading,  it  automatically 
runs.  For  the  Commodore  64  and  1541  disk  drive. 


One  of  my  favorite  programs  from 

COMPUTEI's  GAZETTE  is  "TurboDisk" 
for  the  Commodore  64.  It  greatly 
speeds  up  the  loading  time  of  the 
ordinarily  slow  1541  disk  drive.  To 
enhance  the  use  of  this  excellent 
utility,  I  wrote  "Turbo  BootMaker," 
which  lets  you  autoboot  your  pro- 
grams at  turbo  speed  without  load- 
ing TurboDisk. 

Making  The  Boot 

After  typing  in  Turbo  BootMaker, 
save  a  copy.  To  use  it,  load  it  and 
type  RUN,  (If  you're  using  Turbo- 
Disk, be  sure  to  disable  it  before  you 
run  Turbo  BootMaker.)  The  screen 
prompts  make  the  program  very 
easy  to  use.  First,  insert  your  disk 
with  a  copy  of  TurboDisk.  (Ed.  note: 
Turbo  BootMaker  ivorks  with  any  ver- 
sion of  TurboDisk— July  1985  GA- 
ZETTE, April  1985  COMPUTE!,  or 
"TurboDisk  64,"  elsewhere  in  this  is- 
sue. It  also  works  with  versions  creat- 
ed using  "TurboDisk  Relocator,"  also 
in  this  issue.)  You're  asked  to  enter 
the  TurboDisk  filename  (the  name 
you  used  to  save  it  on  your  disk).  Be 
sure  to  use  an  appropriate  version 
of  TurboDisk.  The  normal  version 
works  for  turbobooting  BASIC  pro- 
grams and  some  machine  language 
(ML)  programs.  However,  it  cannot 
be  used  to  turboboot  ML  programs 
that  load  at  its  own  address,  49152 
{$C000  hexadecimal).  To  turbo 
boot  an  ML  program  that  resides  at 
49152,  you  must  use  a  version  of 
TurboDisk  that  resides  elsewhere 
in  memory.  The  "TurboDisk  Relo- 
cator" program  elsewhere  in  this  is- 
sue lets  you  create  versions  of 
TurboDisk  that  can  work  from  oth- 
er memory  locations.  After  you  en- 
ter the  filename,  there  will  be  a 
short  delay  as  the  TurboDisk  file  is 
read  into  memory. 

You're  then  asked  to  insert  the 


disk  on  which  you  wish  to  create 
the  turbobooter  file.  The  next 
prompt  asks  for  the  filename  of  the 
program  you  want  to  turboboot.  (If 
you  press  RETURN  only  at  this 
prompt,  the  wildcard  (*)  character 
will  be  used  as  the  filename.)  If  a 
copy  of  that  program  is  not  already 
present  on  the  disk,  you'll  be  re- 
minded to  add  a  copy  after  you  fin- 
ish creating  the  turbobooter.  Turbo 
BootMaker  does  not  alter  the  pro- 
gram to  be  turbobooted;  instead,  it 
creates  a  file  that  automatically 
loads  TurboDisk,  then  turboloads 
the  specified  program  and  starts  it 
running,  A  copy  of  the  program  to 
be  turbobooted  must  be  on  the 
same  disk  as  the  turbobooter  file. 
That  copy  can  always  be  loaded 
and  run  normally  independently  of 
its  associated  turbobooter  file. 

You're  asked  if  the  program  to 
be  turbobooted  is  BASIC  or  ML 
(machine  language).  Press  B  or  M.  If 
it's  ML,  you're  asked  for  the  start- 
ing address,  which  can  be  entered 
in  either  decimal  or  hexadecimal 
(you  must  precede  hex  values  with 
a  $).  For  example,  if  the  command 
to  start  the  program  is  SYS  49152, 
you  can  answer  the  starting  address 
prompt  with  either  49152  or  $C0O0. 
You  should  note  that  many  of  the 
major  machine  language  programs 
published  in  the  GAZETTE  are  de- 
signed to  be  loaded  and  run  as  if 
they  were  BASIC.  Such  programs 
usually  start  at  address  2049 
($0801);  examples  include  Speed- 
Script,  "SpeedCheck,"  and  "Ad- 
dress Cataloger"  (in  this  issue).  For 
these  programs  you  should  select  B 
(BASIC),  not  M  {machine  lan- 
guage), at  this  prompt.  If  you  select 
M  and  specify  2049  or  $0801  as  the 
starting  address,  the  program  will 
crash  after  loading.  As  a  rule,  if  you 
start  a  program  with  RUN,  select 


option  B;  if  you  start  it  with  a  SYS, 
select  option  M. 

Last,  you're  prompted  to  give  a 
filename  to  the  new  turbobooting 
program  (do  not  use  the  wildcard 
convention).  !t  would  be  wise  to 
use  a  filename  which  indicates  that 
this  is  a  turbobooter  file,  and  which 
program  it  turboboots.  For  ex- 
ample, vou  might  use  the  name 
SS.TBOOT  for  a  file  which  turbo- 
boots  SpeedScript.  After  you  enter 
the  filename,  there  will  be  another 
short  delay  as  the  turbobooter  file  is 
written  to  disk. 

At  this  point,  you've  created  a 
boot  program  that  will  automatical- 
ly load  the  specified  program  at  tur- 
bo speed  every  time  you  run  it.  It 
also  runs  the  program  after  it's  been 
loaded.  You  don't  need  to  have 
TurboDisk  on  the  same  disk — all 
you  have  to  do  is  LOAD  "file- 
name",8,1  (be  sure  to  include  the  ,1) 
where  filenartie  is  the  name  of  the 
turboboot  file  you  created  with  the 
procedure  described  above. 

There  are  a  few  things  you 
should  note  about  using  the  turbo- 
booter file.  First,  the  screen  will  ap- 
pear to  fill  with  garbage  characters 
for  a  second  or  two  after  you  enter 
the  LOAD  command.  Don't  panic; 
this  is  normal,  and  the  screen  is 
cleared  when  the  turboload  begins. 
Second, even  though  the  turbo- 
booting process  usually  is  a  good 
deal  faster  than  a  regular  LOAD,  it 
isn't  quite  as  fast  as  turboloading 
directly  with  TurboDisk  already  in 
memory.  This  is  because  the  turbo- 
booter must  load  the  TurboDisk 
machine  language  before  it  can  tur- 
boload the  program.  However, 
you'll  probably  find  that  the 
convenience  of  having  your  pro- 
grams start  automatically  out- 
weighs the  slight  speed  decrease. 
Finally,  when  turbobooting  ma- 
chine language  programs  like  "Me- 
taBASIC"  that  are  designed  to  be 
used  in  conjunction  with  BASIC, 
you  must  remember  to  type  NEW 
and  press  RETURN  after  the  turbo- 
boot is  finished  so  that  important 
memory  pointers  will  be  reset. 
See  program  listing  on  page  99.     n 
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TurboDisk  128 


Don  Lewis 


Are  you  using  a  1541  disk  drive  with  your  Com- 
modore 128?  Here's  a  powerful  utility  that  can 
reduce  the  time  you  spend  waiting  for  programs 
to  load  by  300  percent  or  more. 


If  you've  upgraded  to  a  Commo- 
dore 128  from  a  VIC-20  or  64  and 
are  still  using  a  1541  disk  drive, 
you're  probably  envious  of  those 
fellow  128  owners  whose  1571 
drives  can  load  programs  in  the 
blink  of  an  eye.  Perhaps  you've 
used  "TurboDisk  64"  in  64  mode 
and  wished  for  an  equivalent 
speedup  for  128  mode.  Here's  the 
answer:  "TurboDisk  128,"  a  new 
and  improved  version  specifically 
for  the  128/1541  combination, 

TurboDisk  128  works  only  in 
128  mode;  you'll  still  need  to  use 
TurboDisk  64  in  64  mode.  And  the 
program  works  only  with  a  1541;  it 
isn't  useful  in  conjunction  with  a 
1571.  If  you  own  a  1571  disk  drive, 
you  don't  need  a  Turbo  program 
while  you're  in  128  mode:  The  128 
and  1571  can  use  the  fast  serial 
transfer  hardware  built  into  both 
disk  drive  and  computer,  which  is 
as  much  as  eight  times  faster  than  a 
standard  1541 — about  twice  as  fast 
as  TurboDisk. 

But  even  if  TurboDisk  128 
doesn't  permanently  cure  your  de- 
sire for  a  1571,  it  will  make  your  life 
with  the  1541   more  bearable.  In 
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fact,  once  you  start  using  Turbo- 
Disk, you'll  wonder  how  you  got 
along  without  it.  TurboDisk  turbo- 
charges  the  loading  process  by  a 
factor  of  three  times  or  more.  In 
fact,  the  longer  the  program,  the 
more  improvement  you'll  see.  Like 
TurboDisk  64,  the  128  version  re- 
quires no  modifications  to  your  disk 
drive  or  computer.  It  loads  pro- 
grams saved  in  the  usual  manner; 
no  special  Turbosave  is  required.  It 
works  with  most  BASIC  and  ma- 
chine language  programs.  It  does 
not  compromise  reliability.  And 
you  can  switch  it  on  or  off  at  any 
time  by  typing  a  single  command. 

Typing  It  In 

Since  TurboDisk  is  written  entirely 
in  machine  language,  it  must  be  en- 
tered with  the  new  128  version  of 
our  "MLX"  machine  language  en- 
try program,  which  makes  its  debut 
elsewhere  in  this  issue.  Be  sure  that 
you  read  and  understand  the  in- 
structions for  using  MLX  before  you 
begin  entering  the  data  for  Turbo- 
Disk. When  you  first  run  MLX, 
you'll  be  asked  for  starting  and  end- 
ing addresses.  The  correct  values 
are  as  follows: 


starting  address:  1300 
Ending  address:  16CF 

Now  you  may  begin  entering  the 
data  for  TurboDisk,  When  you've 
finished  entering  the  numbers,  be 
sure  to  use  the  MLX  Save  option  to 
make  at  least  one  copy  of  the  Tur- 
boDisk data.  You'll  probably  find 
TurboDisk  so  useful  that  you'll 
want  a  copy  on  every  disk  you  use. 
You  can  use  the  MLX  Save  option 
repeatedly  to  make  copies  on  differ- 
ent disks.  If  you  want  to  put  a  copy 
of  TurboDisk  on  a  new  disk  at  some 
later  date,  you  can  use  any  copy 
program  or  you  can  load  an  existing 
copy  of  TurboDisk,  place  the  disk 
on  which  you  wish  to  store  the  new 
copy  of  TurboDisk  in  the  drive,  and 
use  a  command  of  the  form  BSAVE 
"/j7(r»fl?He",B0,P4864  TO  P5839. 

To  load  TurboDisk,  use  a  com- 
mand of  the  form  BLOAD  "TUR- 
BODISK 128":SYS  DEC{"1300") 
(replace  TURBODISK  128  with 
whatever  filename  you  used  when 
you  stored  the  TurboDisk  data). 
The  message  C128  TURBODISK 
ENABLED  signals  that  you're  ready 
for  high-speed  loading. 

Turbo  LOADS 

Once  TurboDisk  is  activated,  no 
special  commands  are  necessary. 
Just  type  LOAD  "fileiiajne",8  or 
DLOAD  "fUename"  or  BLOAD"/i7e- 
tianie"  as  usual.  You'll  be  amazed  at 
the  difference. 


One  thing  you'll  notice  immedi- 
ately is  that  the  red  light  on  the  disk 
drive  doesn't  come  on  at  all  during  a 
turboload.  Don't  panic;  this  is  nor- 
mal. It's  also  normal  for  the  40- 
column  screen  to  blank  while 
TurboDisk  works.  When  the  pro- 
gram is  loaded,  the  screen  reappears 
unaltered. 

You  may  occasionally  find  it 
necessaiy  to  deactivate  TurboDisk 
and  use  a  normal  LOAD  instead.  For 
example,  1541  disk  drives  are  prone 
to  head  alignment  problems,  so  if 
you  have  a  disk  formatted  on  a  drive 
other  than  your  own,  you  may  find 
that  your  drive  has  difficulty  loading 
programs  from  it.  You  can  switch  off 
TurboDisk  at  any  time  without  eras- 
ing it  from  memory  by  entering  SYS 
DEC{"1303"),  or  the  equivalent  SYS 
4867.  You  should  see  the  message 
C128  TURBODISK  DISABLED.  To 
be  safe,  it  would  be  wise  to  include  a 
BANK  15  before  the  SYS  to  ensure 
that  the  system  is  in  its  normal 
BASIC  configuration.  To  reacHvate 
TurboDisk,  enter  SYS  DEC("1300"), 
or  the  equivalent  SYS  4864  {again,  it 
would  be  wise  to  precede  this  with  a 
BANK  15).  You  should  see  the  mes- 
sage CI  28  TURBODISK  ENABLED 
to  indicate  that  turboloading  is  now 
available. 

You'll  also  find  it  necessary  to 
use  the  SYS  to  reactivate  TurboDisk 
after  pressing  RUN/STOP-RE- 
STORE, which  effectively  discon- 
nects TurboDisk. 

TurboDisk  resides  in  the  cur- 
rently unused  area  of  free  memory 
starting  at  address  4864-5839  (hex 
$1300-$16CF),  so  it's  completely 
safe  from  BASIC.  However,  this 
memory  area  is  rapidly  becoming 
popular  with  128  machine  language 
programmers  and  you  may  find  oth- 
er programs  that  use  these  locations. 
Such  programs  cannot  be  used  with 
TurboDisk  because  loading  them 
vrill  overwrite  the  TurboDisk  pro- 
gram. Turbodisk  also  uses  the  block 
of  memory  at  3072-3327  ($0C00- 
$OCFF)  as  a  buffer  for  the  data  read 
fi:om  disk.  This  area  is  the  RS-232  in- 
put buffer,  but  since  the  128  can't 
turboload  and  receive  RS-232  input 
simultaneously,  this  dual  usage 
should  cause  no  conflict.  However, 
you  should  be  aware  that  some  pro- 
grammers use  the  RS-232  buffers  for 
machine  language  routines.  Such 
routines  cannot  be  used  with  Turbo- 
Disk. 

TurboDisk  speeds  up  LOAD, 


DLOAD,  BLOAD,  and  the  moni- 
tor's L  command,  but  it  can't  speed 
up  SAVE  or  VERIFY.  It  also  doesn't 
affect  the  speed  of  disk  file  han- 
dling with  PRINT#,  GET#,  and  so 
forth.  It's  not  compatible  with  cer- 
tain features  of  some  programs  and 
may  not  work  with  some  commer- 
cial software. 

How  It  Works 

The  machine  language  for  Turbo- 
Disk is  unusual  in  that  only  half  of 
it  works  within  your  computer — 
the  rest  is  actually  executed  within 
the  1541  drive  itself.  Commodore 
disk  drives  are  intelligent  units, 
containing  their  own  microproces- 
sors, RAM,  and  ROM,  This  means 
that  they  can  be  programmed  for 
special  effects,  like  turboloading. 

During  the  brief  delay  you  no- 
tice between  the  time  you  enter  the 
load  command  and  the  time  the 
drive  starts  spinning,  464  bytes  of 
machine  language  are  transferred 
from  the  computer  to  the  drive's 
RAM.  In  the  128,  this  data  is  stored 
in  locations  5376-5839  ($1500- 
$16CF),  This  required  transfer 
before  each  turboload  adds  a  cer- 
tain amount  of  overhead  time, 
which  explains  why  TurboDisk 
gives  less  speed  improvement  for 
short  programs. 

The  128-resident  portion  of 
TurboDisk  operates  by  changing 
the  ILOAD  vector  at  locations 
816-817  ($330-$331)  to  point  to  it- 
self, bypassing  the  normal  LOAD 
routines  in  ROM.  TurboDisk  first 
checks  to  see  whether  a  disk  direc- 
tory or  a  verify  operation  was  re- 
quested. In  either  of  these  cases, 
control  is  returned  to  the  ROM  rou- 
tines for  normal  processing.  If  a 
program  load  was  requested,  the 
routine  adds  the  filename  to  the 
code  for  the  disk  drive  portion,  then 
transfers  that  data  to  the  drive's 
memory. 

The  portion  of  TurboDisk  in 
the  disk  drive  uses  routines  in  the 
drive's  ROM  to  locate  the  desired 
program  and  read  it  from  the  disk 
sector  by  sector.  To  improve  speed, 
routines  like  the  one  that  turns  on 
the  red  light  are  omitted,  and  only 
the  essential  ones  are  used.  The  256 
bytes  of  data  from  each  disk  sector 
are  to  a  256-byte  buffer  within  the 
computer.  As  mentioned  above,  this 
buffer  is  at  locations  3072-3327 
($OC0O-$OCFF).  TurboDisk  sends 


data  over  both  the  DATA  and  CLK 
lines  on  the  serial  port,  instead  of 
just  the  DATA  line  as  in  normal  se- 
rial data  transfers.  Thus,  TurboDisk 
temporarily  converts  your  serial  bus 
into  a  two-bit  parallel  bus.  When 
the  entire  256  bytes  from  a  disk  sec- 
tor have  been  transferred  into  the 
computer's  buffer,  data  from  the 
buffer  is  added  to  the  program  in 
memory  while  the  drive  is  reading 
the  next  sector  from  the  disk. 

The  Longer,  The  Faster 

Despite  a  few  limitations,  Turbo- 
Disk is  one  of  the  most  valuable 
general-purpose  utilities  a  disk  user 
can  own.  To  discover  exactly  how 
fast  it  is,  we  ran  some  tests.  The  re- 
sults, below,  demonstrate  how  Tur- 
boDisk yields  the  most  improve- 
ment  with  medium  to  long 
programs.  (Results  with  different 
disk  drives  may  vary.) 

Blocks    Normal    Turboload  Factor 
LOAD       (seconds) 
(seconds) 


Program  1 
pTogram  2 
Program  3 
Program  4 
PrDgram  5 


7 
16 
2S 
S5 
139 


7 
13 
20 
40 
94 


3 
4 

6 

10 
25 


2.33 
3.25 
3.33 
4.00 
3.76 


Note  to  readers  outside  North 
America:  High-speed  Turbo- 
Disk data  transfers  rely  on  pre- 
cise timing,  so  the  program 
may  fail  to  operate  on  systems 
that  use  the  European  PAL  vid- 
eo system  instead  of  the  North 
American  NTSC  system.  The 
reason  is  rather  technical — 
128s  with  PAL  video  use  a 
slightiy  different  microproces- 
sor clock  frequency.  An  Austra- 
lian  reader  submitted  a 
modification  to  compensate  for 
this  in  the  Commodore  64  ver- 
sion. Since  we  do  not  have  ac- 
cess to  a  128  with  PAL  video 
for  testing,  wc  cannot  guaran- 
tee that  the  same  modification 
will  work  in  the  128  version, 
but  if  TurboDisk  128  will  not 
operate  properly  with  your 
PAL  video  system  you  can  try 
changing  the  following  line: 

H6aiA2    04   CA   D0    FD    EA   A2    04    2E 


See  program  listing  on  page  97. 
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Boldface 


Thomas  Carlson 


This  seven-line  program  offers  an  added  dimen- 
sion— a  boldface  font — to  your  Commodore  1526 
or  MPS-802  printer.  For  the  Commodore  128,  64, 
Plus/4,  16,  and  VIC-20. 


The  Commodojre  1526  and  MPS-802 
printers  offer  very  good  print  quali- 
ty. They  also  offer  the  programmer 
precise  control  over  the  spacing  of 
the  printed  lines.  This  spacing  is 
easily  changed  with  this  single  line: 
OPEN  6,4,6:PRINT#6,CHR$(J):CLOSE  6 

The  value  of  J  determines  the 
line  spacing.  A  value  of  36  results  in 
normal  spacing  on  the  MPS-802, 
(The  printer  divides  an  inch  into 
216  segments,  so  the  usual  spacing 
of  six  lines  per  inch  translates  to 
36/216  spacing  from  the  bottom  of 
one  character  to  the  bottom  of  the 
next.)  The  smaller  the  value  of  J,  the 
smaller  the  line  spacing.  A  value  of 
0  results  in  no  linefeed  at  all — the 
lines  will  overlap,  printing  one  on 
top  of  another.  By  changing  the 
spacing  to  a  small  value  (1  or  2)  and 
printing  the  same  line  twice,  one 
can  get  very  well-defined  character 
print  quality.  The  two  lines  overlap, 
but  one  is  slightly  lower  (1/216 
inch).  This  overlap  allows  the  char- 
acters to  be  more  fully  formed  and 
darker. 

While  this  method  is  fine  for 
one  or  two  lines,  it  gets  quite  te- 
dious with  any  more.  "Boldface" 
automates  this  process.  It  takes  any 
sequential  text  file  and  prints  it  out 
with  this  improved  character  quality. 

Boldface  is  very  easy  to  use; 
just  type  it  in  and  RUN  it.  Type  in 
the  name  of  your  sequential  file 
when  prompted.  Be  certain  that  your 
printer  is  turned  on  before  pressing 
RETURN.  To  print  a  sequential  file 
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from  tape  instead  of  disk,  you'll 
need  to  change  line  20  to 

OPEN  4,4,7:  OPEN  6,4,6:  OPEN  8,1,0,FF$ 

Converting  To  Sequential  Files 

If  you  want  to  print  program  list- 
ings in  bold,  you'll  first  have  to  con- 
vert the  listing  to  a  sequential  file. 
You  can  do  this  using 

OPEN  8,8,8,  "Oifilcname,S,Wi  CMD 
8,"title":  LIST 

for  disk  (be  sure  you  have  a  format- 
ted disk  in  the  drive  before  entering 
the  command),  or 

OPEN  8,1,1,  "filettaiw":  CMD  B,"title": 
LIST 

for  tape.  After  the  cursor  reappears, 
type  the  following: 

PRINT#8:  CLOSE  8 

and  press  RETURN.  If  you  were 
writing  to  disk,  the  drive  should 
stop  spinning  and  the  busy  light 
should  go  out.  Your  listing  is  now  a 
sequential  file — with  the  filename 
you  chose — ready  to  be  printed  out 
with  Boldface, 

Many  word  processors,  like 
Easy  Script,  automatically  format 
text  into  sequential  files.  Some  oth- 
er word  processors,  like  SpeedScript 
and  WordPro,  create  program  files 
containing  screen  codes  instead  of 
character  codes.  But  it's  not  difficult 
to  convert  these.  WordPro,  for  ex- 
ample, has  a  way  to  save  the  file  to 
disk  in  ASCII  format  {see  your 
manual). 

In  SpeedScript  3.0  and  higher. 


you  can  load  a  document  and  then 
press  SHIFT-CTRL-P.  Answer  the 
Print  to:  prompt  with  D  for  disk 
{SpeedScript  cannot  print  to  tape), 
then  type  in  a  filename  for  the  text. 
Your  text  will  be  written  to  a  se- 
quential (SEQ)  disk  file  as  character 
codes.  Version  1  or  2  of  SpeedScript 
does  not  allow  printing  to  the  disk, 
so  you'll  have  to  use  the  file  con- 
verter program  from  the  "Speed- 
Script  Revisited"  article  in  the  May 
1984  issue  of  computers  gazette. 

Modifications  For  1526 

Because  the  earlier  1526s  used 
slightly  different  spadngs  from  the 
later  models  of  the  1526  (and  the 
MPS-802),  some  modifications  may 
be  needed.  The  first  thing  to  check 
is  the  print  quality.  In  line  50,  the 
number  following  the  first  CHR$ 
(currently  1)  determines  this.  Cre- 
ate a  short  test  file  and  print  it  out 
several  times  using  Boldface,  each 
time  using  a  different  number  in 
line  50  (between  0  and  4  is  an  ac- 
ceptable range).  Keep  whichever 
number  gives  the  best  quality.  Now 
the  spacing  between  lines  must  be 
adjusted.  The  number  following 
the  second  CHR$  in  line  50  (cur- 
rently 17)  determines  this.  Print 
your  test  file  and  see  how  closely  it 
matches  the  spacing  your  printer 
normally  uses.  If  the  spacing  with 
Boldface  is  too  wide,  then  decrease 
the  value  of  17  in  line  50.  If  it's  too 
narrow,  then  increase  the  value  of 
17.  Then  make  another  test  print- 
out and  continue  changing  the  val- 
ue in  line  50  until  the  spacing  with 
Boldface  is  the  same  as  your  printer 
usually  prints.  When  you  achieve 
the  results  you  want,  your  version 
of  Boldface  should  be  saved  to  disk 
or  tape.  It's  now  ready  to  use. 
See  program  listittg  on  page  101.    a 


KeyDef 


A.  F.  Shephard 

With  this  short  utility  for  the  Commodore  128, 
you  can  redefine  any — or  all — of  the  keys  to  print 
whichever  character  you  choose. 


The  Commodore  128  is  a  highly 
versatile  and  powerful  machine — 
windows,  high-  resolution  graph- 
ics, 40-  or  80-column  displays,  re- 
definable  function  keys,  and  more. 
But  it  suffers  from  a  few  shortcom- 
ings. For  example,  the  numeric  key- 
pad is  almost  useless  for  DATA 
statements  because  there  is  no  com- 
ma, unless  you  use  the  KEY  state- 
ment to  redefine  one  of  the  function 
keys.  Wouldn't  it  make  more  sense 
to  change  the  period  to  a  comma? 
Unfortunately,  KEY  acts  only  on 
the  function  keys.  But  "KeyDef" 
lets  you  redefine  any  key  on  the 
keyboard,  and  gives  you  access  to 
six  completely  different  keyboards. 

Scanning  For  A  Code 

To  understand  how  this  is  possible, 
you  need  to  understand  how  the 
128  determines  which  character  to 
display  when  a  key  is  pressed. 
Here's  a  short  synopsis:  The  com- 
puter interrupts  its  normal  opera- 
tions 60  times  per  second  to 
perform  housekeeping  chores.  One 
of  these  chores  is  checking  to  see 
whether  a  key  is  pressed.  This  pro- 
cess, called  the  kei/scau,  involves 
checking  each  key  in  sequence  to 
see  if  it  is  pressed.  The  88  keys  are 
arranged  electrically  in  a  matrix  as 
eight  rows  of  11  columns.  Each  key 
has  a  keycode  that  reflects  the  key's 
position  within  the  matrix.  Only 
one  keycode  is  returned  per  key- 


scan;  if  more  than  one  key  is 
pressed,  the  value  returned  will  be 
that  for  the  key  with  the  higher 
keycode.  Keycodes  range  from 
0-87;  if  no  key  is  pressed,  the  key- 
scan  routine  returns  the  value  88. 
You  can  find  the  keycode  for  most 
keys  by  running  this  one-line 
program: 
10  PRINT  PEEK(213):  GOTO  10 

Following  is  a  complete  list  of  key- 
codes. 

If  you're  familiar  with  the 
128's  character  (ASCII)  codes,  it 
will  be  obvious  that  the  keycodes 
don't  have  any  direct  relationship 
to  the  character  codes  for  the  corre- 
sponding letters  and  numbers  on 
the  faces  of  the  keys,  so  you  may  be 
wondering  how  the  128  translates 
the  keycode  into  a  character  code. 
Note  that  none  of  the  shift  keys 
{SHIFT,  Commodore,  CONTROL, 
ALT,  or  CAPS  LOCK)  appears  in 
the  keycode  table.  Instead,  the 
keyscan  routine  checks  these  keys 
to  select  one  of  six  translation  ta- 
bles. The  keycode  is  then  used  as  an 
index  to  the  table  to  find  the  equiv- 
alent character  code  for  the  key  be- 
ing pressed.  For  example,  suppose 
SHIFT-N  is  pressed;  the  keyscan 
routine  will  select  the  SHIFT  trans- 
lation table  and  read  the  39th  value 
in  the  table  as  the  value  for  SHIFT- 
N  (the  keycode  for  N  is  39). 

To  determine  the  addresses  of  I 


the  translation  tables,  the  128 
maintains  a  set  of  six  pointers  in 
memory.  (A  pointer  consists  of  two 
consecutive  memory  locations  that 
together  hold  an  address  in  the 
standard  low-byte/high-byte  for- 
mat.) The  pointers  to  the  keyboard 
translation  tables  are  found  on  page 
3  of  the  128's  memory: 
830-831  ($033E-033F)  standard  (unsliifted) 
832-833  ($0340-0341)  SHIFT 
834-835  ($0342-0343)  Commodore 
836-837  (S0344-0345)  CTRL 
838-839  (S0346-0347)  ALT 
840-841  ($0348-0349)  CAPS  LOCK 

On  powerup  or  reset,  these  lo- 
cations are  initialized  to  point  to  ta- 
bles in  ROM.  The  pointers  can  be 
changed  to  point  to  customized  ta- 
bles in  RAM,  however,  and  that's 
just  what  KeyDef  does.  It  copies  the 
usual  values  from  the  ROM  tables 
down  to  a  free  area  of  RAM  memo- 
ry and  then  changes  the  pointers  to 
point  to  the  new  tables  in  RAM.  By 
POKEing  new  ASCII  codes  into  the 
relocated  tables,  the  keyboard  can 
be  redefined. 

Each  of  the  translation  tables 
contains  89  bytes;  the  first  88  bytes 
in  the  table  each  correspond  to  one 
keycode,  while  the  last  byte  is  the 
value  returned  if  no  key  is  pressed. 
There  are  actually  only  five  differ- 
ent tables  in  ROM.  The  ALT-key 
pointer  starts  out  with  exactly  the 
same  value  as  the  unshifted-key 
pointer,  which  explains  why  ALT 
doesn't  seem  to  do  anything.  How- 
ever, KeyDef  sets  up  a  separate  ta- 
ble for  ALT,  so  it  can  now  have 
definitions  completely  independent 
of  the  unshifted  key  definitions. 
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Commodore  128  Keycodes 

Key code 

57 
59 

n 

19 
27 
35 
43 
51 
62 

22 

30 

38 

46 

54 

10 

IS 

26 

34 

4Z 

50 

1 

23 

31 

39 

CRSR  refl/righl 

Fl 

F5 

ESC 

HELP 

NO  SCROLL 

Cursor  i 

Cursor  - 

Numeric  krypad: 

0 
2 

4 
6 
8 

+ 


Key 

1 
3 

5 
7 


CLR/HOME 

Q 
E 
T 
U 
O 

@ 

T 

A 

D 

G 

I 
L 


INST/DEL 

W        

R 
Y 
I 
P 


v^ 


Keycode 

56 

a 

16 

24 
32 
40 
4«., 

17 

25 

33 

41 

49 

63 

13 

21 

29 

37 

45 

53 

12 

20 

28 

36 

44 

7 

60 

5 

3 

67 

75 

83 

85 


Using  The  Program 

KeyDef  is  written  entirely  in  BASIC 
so  there  are  no  special  instructions 
for  typing  it  in.  Just  remember  to 
save  a  copy  before  running  it. 

After  a  brief  pause,  during 
which  the  key  definitions  are  cop- 
ied from  the  translation  tables  in 
ROM  down  to  a  free  area  of  RAM 
memory,  KeyDef  prompts  you  to 
enter  ttie  key  you  wish  to  redefine. 
Press  the  appropriate  key,  Next, 
you're  asked  for  the  table  in  you 
wish  to  redefine  the  key  (unshifted, 
SHIFT,  Commodore,  CTRL,  ALT, 
or  CAPS  LOCK).  You  are  then  told 
the  current  ASCII  (character)  code 
value  of  the  key  in  the  selected  ta- 
ble. Finally,  you're  prompted  to  en- 
ter the  new  character  code  for  the 
key.  If  you're  unfamiliar  with  Com- 
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modore's  character  codes,  look  in 
Appendix  E  of  the  System  Guide. 
Unfortunately,  this  table  was  cop- 
ied verbatim  from  the  64  User's 
Guide,  and  some  of  the  character 
codes  between  0  and  32  are  incor- 
rect. For  a  more  accurate  list  of  these 
codes,  see  Appendix  I.  CTRL-C 
(code  7),  for  example,  produces  a 
bell  tone.  It's  listed  in  Appendix  I, 
but  not  in  Appendix  E. 

There  are  some  tricky  keys  we 
need  to  mention.  One  is  NO 
SCROLL — you  must  press  it  twice 
for  KeyDef  to  recognize  it  when  it 
asks  Which  Key?  After  that,  it  func- 
tions as  you  want  it  to.  Also,  the 
current  function  key  definitions  are 
stored  and  erased  at  the  beginning 
of  KeyDef,  then  restored  at  the  end. 
Thus,  to  keep  your  function  keys 


definitions  intact,  do  not  quit  Key- 
Def with  RUN/STOP-RESTORE. 
HELP  and  SHIFT-RUN/STOP  are 
normally  character  codes  132  and 
131,  respectively.  These  can  also  be 
moved  around  the  keyboard.  RUN/ 
STOP  is  odd.  Press  SHIFT  with  it  if 
you  want  to  redefine  it.  Notice  that 
the  numeric  keypad  numbers  are 
different  from  those  on  the  top  of 
the  keyboard,  even  though  normal- 
ly they  act  the  same.  The  set  of  cur- 
sor keys  at  the  top  of  the  keyboard 
also  has  different  keycodes  from 
the  pair  at  the  bottom,  so  the  two 
sets  can  be  independently  re- 
defined. 

If  you  need  to  recopy  the  stan- 
dard keyboard  definitions  to  set 
things  back  to  normal  after  KeyDef 
is  first  run,  exit  the  program  and 
type  RUN  20.  Should  you  wish  to 
save  a  set  of  definitions,  the  proce- 
dure is  easy.  Just  enter  the  follow- 
ing commands: 

BSAVE  "filenamer'M.PSiSS  TO  P6422 
BSAVE  "/»7e««wf2",BO,P830  TO  P842 

These  redefinitions  can  be  reloaded 
with  these  commands: 

BLOAD  "filename}" 
BLOAD  "fileiiamel" 

The  KeyDef  program  doesn't 
need  to  be  present  in  memory  once 
you've  used  it  to  make  the  new  def- 
initions.  The  tables  that  are 
BLOADed  are  sufficient  to  redefine 
the  keyboard.  The  computer  auto- 
matically handles  the  keyscanning 
and  character  translation.  However, 
you  must  take  some  care  when 
changing  the  pointers  to  the  trans- 
lation tables.  Before  you  change  the 
pointers,  the  addresses  to  which 
you  redirect  the  pointers  must  con- 
tain valid  translation  tables  (which 
is  why  you  must  BLOAD  the  tables 
before  you  BLOAD  the  vector  val- 
ues). Otherwise,  you  won't  be  able 
to  type  on  the  keyboard  because  the 
computer  will  not  be  able  to  inter- 
pret your  keypresses.  In  fact,  you 
can't  even  use  RUN/STOP-RE- 
STORE if  the  RUN/STOP  key  isn't 
defined;  your  only  recourse  will  be 
the  reset  switch. 

The  area  of  memory  set  aside 
for  the  new  translation  tables  is 
£1700-$1915  (5888-6421)— 534 
bytes  total  for  the  six  89-byte  tables. 
According  to  the  memory  map  in 
the  Si/stem  Guide,  this  is  part  of  the 
area  reserved  for  function  key  soft- 
ware. Basically,  it  doesn't  get  used 


by  BASIC,  so  It's  a  perfect  place  for 
data  like  this.  (Other  machine  lan- 
guage routines  may  use  this  area, 
however,  so  you  should  be  on  the 
lookout  for  conflicts.  "Turbo Disk 
128"  also  resides  in  part  of  this  re- 
served area,  but  it  uses  addresses 
lower  than  KeyDef,  so  the  two  pro- 
grams can  safely  be  used  together.) 
It  should  be  noted  that  KeyDef 
changes  only  the  keyboard  behav- 
ior; the  way  the  computer  runs  is 
unaltered.  The  letters  on  the  screen 
keep  their  usual  shapes;  this  is  not  a 
program  to  create  custom  charac- 
ters. Also,  if  you  change  the  letter  T 
to  be  a  Z,  you've  banished  T  from 
the  keyboard  but  not  from  the  com- 
puter. It  can  still  print  a  T  if  you 
type  ?  CHR$(84)— the  ASCII  codes 
for  the  characters  remain  the  same. 

A  Few  Suggestions 

The  first  thing  you  might  want  to 
do  with  KeyDef  is  to  correct  a  minor 
but  annoying  bug.  The  CAPS 
LOCK  key  on  the  top  row  works 
like  the  SHIFT  LOCK  key  for  all  al- 
phabetic keys  except  for  the  letter 
Q,  which  still  prints  its  unshifted 
form.  This  is  sometimes  called  the 


caps-lock-c]  bug,  and  the  reason  it 
occurs  is  very  simple — whoever  at 
Commodore  prepared  the  CAPS 
LOCK  key  translation  table  put  the 
wrong  character  code  value  in  the 
keycode  position  for  Q.  KeyDef  al- 
lows you  to  fix  this  bug.  Just  replace 
the  value  for  Q  in  the  CAPS  LOCK 
table  with  the  proper  value  (209). 

You  may  find  the  ESCape  code 
sequences  very  useful  when  you're 
programming  (see  Appendix  I  in 
the  System  Guide  for  a  complete 
list),  ESC-A  turns  on  automatic  in- 
sert mode,  ESC-I  inserts  a  blank 
line,  ESC-Q  erases  to  the  end  of  a 
line,  and  so  on.  But  you  have  to 
reach  up  to  the  top  left  comer  to 
reach  the  ESC  key,  which  is  some- 
what awkward.  If  you  defined  the  0 
on  the  numeric  keypad  as  ESC 
(CHR$(27))  and  the  other  keys  on 
the  keypaci  as  A,  I,  Q,  and  so  on,  the 
escape  sequences  would  be  easier 
to  type. 

If  you  use  a  modem  in  telecom- 
munications, you  probably  know 
that  certain  control  characters  are 
common  (CTRL-C,  CTRL-P,  CTRL- 
S,  and  CTRL-Q  are  a  few  of  the  im- 
portant ones).  You  need  two  hands 


to  type  these  keys,  which  is  some- 
what inconvenient.  If  you  prede- 
fined some  keys  to  print  the  control 
characters,  it  would  simplify  things 
a  bit. 

Another  good  use,  mentioned 
above,  is  redefining  the  period  on 
the  numeric  keypad  to  be  a  comma. 
This  is  helpful  when  you  have  to 
type  in  a  lot  of  DATA  statements. 
To  make  typing  in  DATA  state- 
ments even  easier,  turn  on  auto- 
matic line  numbering  with  the 
AUTO  command,  and  use  the  KEY 
statement  to  change  one  of  the 
function  keys  to  print  DATA, 

One  final  suggestion:  The  Ap- 
ple lie  has  a  small  toggle  switch 
above  the  keyboard  for  changing 
the  usual  keyboard  layout,  which  is 
most  often  called  the  QWERTY  key- 
board, to  a  Dvorak  keyboard.  The 
woman  who  holds  the  title  as  the 
world's  fastest  typist  prefers  the 
Dvorak  keyboard  because  you  can 
type  faster.  If  you'd  like  to  experi- 
ment, you  could  redefine  the  CAPS 
LOCK  translation  table  in  the  Dvo- 
rak layout  and  press  CAPS  LOCK 
to  switch  between  the  two. 
See  program  listing  on  page  101.     9 


PRESENTS 


m 


SEPTEMBER  20  &  21  1986 

SHOWTIMES  10AM  — 6PM 

LOS  ANGELES  AIRPORT  HILTON 

CALL  213-410-4000  for  hotel  reservations 


•  EXHIBITS,  EVENTS,  AND  DOOR  PRIZES 

•  NATIONAL  COMMODORE  SPEAKERS 

•  SHOW  SPECIALS  S  DISCOUNTS 

■   SEE  THE  LATEST  INNOVATIONS  IN 
HARDWARE/SOFTWARE  TECHNOLOGY 
FOR  THE  COMMODORE  MARKET 

The  only  West  Coast  exhibition  and  conference 

focusing  exclusively  on  the  AMIGA 

Commodore  128  PC  and  C-65  marketplace 

REGISTRATION  FEES:  ONE  DAY  $1 0.00  TWO  DAYS  $1 5.00 


FOR  MORE  INFORMATION  AND  DETAILS  CONTACT 

WEST  COAST  COMMODORE  ASSOCIATION,  INC. 

P.O.  BOX  21 0638 

SAN  FRANCISCO,  CALIFORNIA  941 21 

(415)982-1040  BETWEEN  8AM-5PM  PST 


$5  TALKING  DISK 

OVER  100  WORDS  in  vocabularies  that  you  can  put  into 
your  own  programs!  No  extra  hardware  required.  Sam- 
ple programs  include: 

•  Talking  four-function  calculator  —  ctioose  English, 
Spanish,  or  German, 

•  Talking    keyboard    —    letters   and    punctuation    in 
English, 

•  Demonstration  of  voice  editing. 

The  $5  Talking  Disk  is  available  for  Commodore  64. 1 28, 
Atari  800,  800XL,  130XE,  and  Apple  11+  (64K),  lie,  and  lie. 

If  you  want  to  make  your  own  vocabularies,  in  any  lan- 
guageoraccent,  then  you  must  have  a  VOICE  MASTER 
for  processing  speech  input,  VOICE  MASTER  lets  you 
do  much  more:  YOU  CAN  RECOGNIZE  SPOKEN 
COMMANDS  and  WRITE  MUSIC  AS  YOU  HUM!  And 
affordable  too  —  under  $90  including  the  headset  and 
microphone. 

Send  $5  for  the  talking  disk.  Prepaid  orders  only. 
Includes  postage.  {$7  outside  USA,  Canada,  and  Mex- 
ico.) Information  on  VOICE  MASTER  will  accompany 
your  disk.  Or  you  can  call  or  write  for  VOICE  MASTER 
information  separately.  Please  specify  computer  make 
and  model  with  your  order. 

COVOX  INC 

675  Conger  St„  Dept,  IN 
Eugene,  OR  97402 
Telephone  (503)  342-1271 
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128  Sprite  Rotator 


Mike  Tranchemontagne 

Here's  a  clever  technique  for  rotating  sprites  as 
they  are  moved  on  screen.  Demonstration  programs 
are  included. 


The  Commodore  128  System  Guide 
that  comes  with  the  computer  does 
a  pretty  good  job  of  describing  the 
basics  of  using  sprites.  The  built-in 
sprite  editor  is  easy  to  use,  and  sav- 
ing and  loading  sprites  is  a  snap. 
Moving  sprites  and  detecting  colli- 
sions can  be  fully  automatic  for 
realistic  animation — without  resort- 
ing to  machine  language,  PEEKs,  or 
POKEs.  About  the  only  thing  you 
can't  do  is  rotate  a  sprite.  But  why 
would  you  want  to  any  way? 

Let's  say'you'd  like  to  write  a 
program  that  displays  a  race  car, 
viewed  from  above.  The  race  car 
will  be  a  sprite  that  you  can  easily 
create  with  the  built-in  sprite  edi- 
tor. It  will  be  driven  around  the 
screen  by  a  joystick,  using  the  JOY 
function  to  read  the  joystick  and  the 
MOVSPR  command  to  move  the 
sprite — a  simple  program  that  does 
a  lot  in  just  a  few  lines.  But  what 
happens  when  you  change  direc- 
tion? The  race  car  just  slides  around 
the  screen,  always  pointing  in  the 
same  direction.  Not  very  realistic. 
The  SPRSAV  command  is  the  an- 
swer: It  can  instantly  change  the 
sprite  to  a  different  shape.  The 
sprite  shape  can  come  from  another 
sprite,  a  string  variable  or  a  string 
array.  Thus,  you  can  predefine  a 
virtually  unlimited  number  of 
sprite  shapes  for  lightning  quick  re- 
call and  display. 

A  Demonstration 

For  an  example  of  this,  type  in  Pro- 
grams 1  and  2.  Program  1  is  a  sim- 
ple BASIC  program  that  chooses 
one  of  eight  different  sprite  shapes 
depending  on  which  of  the  eight 
possible  joystick  direcdons  is  se- 
lected. Each  of  the  eight  sprite 
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shapes  represents  a  dragster  facing 
in  one  of  the  joystick  directions. 
Program  2  isn't  really  a  program — 
it's  the  shape  definition  data  for  the 
eight  dragster  sprites.  The  data 
must  be  entered  with  the  128 
"MLX"  machine  language  entry 
program  found  elsewhere  in  this  is- 
sue. Be  sure  you  read  and  under- 
stand the  MLX  article  before  you 
begin  entering  the  sprite  data. 
When  you  run  MLX,  you'll  be 
asked  for  a  starting  address  and  an 
ending  address.  The  values  for  the 
sprite  data  are  as  follows: 

starting  address:  OEOO 
Ending  address:  OFFF 

After  you've  entered  all  of  the 
sprite  data,  be  sure  to  use  the  MLX 
Save  option  to  save  the  data  to  disk 
with  the  filename  DRAGSTER.  SPR. 
You  must  use  this  name  so  that  Pro- 
gram 1  can  find  the  file  (see  line  50 
of  Program  1).  Now  load  and  run 
Program  1  and  see  what  how  much 
more  realism  you  can  achieve  with 
sprite  rotation. 

Lines  10-40  of  Program  1  ini- 
tialize the  graphics  display.  Line  50 
loads  the  file  created  by  Program  1. 
The  BLOAD  command,  as  used  for 
sprite  shape  disk  files,  loads  data 
into  the  1 28  memory  area  reserved 
for  the  eight  sprites.  In  BASIC  7.0, 
the  sprites  always  get  their  shape 
data  from  this  memory — one  shape 
per  sprite.  If  BLOAD  were  the  only 
way  to  change  a  sprite's  shape, 
changing  sprite  shapes  would  be  a 
slow  process.  Instead,  line  90 
DlMensions  a  string  array  to  hold 
eight  sprite  shapes,  and  line  100 
uses  the  SPRSAV  command  (a  truly 
versatile  command)  to  define  the 
string  array  contents — the  eight  dif- 
ferent views  of  our  race  car.  {The 


commands  in  line  50,  90,  and  100 
could  be  repeated  with  other  sprite 
shape  data  files  and  other  string  ar- 
rays to  define  as  many  sprite  shapes 
as  needed— limited  only  by  the 
amount  of  memory  in  bank  1  avail- 
able for  strings.)  Line  110  and  120 
turn  on  and  position  the  car  to 
about  center  screen.  Lines  130  thru 
140  form  a  loop  which  repeats  until 
the  fire  button  is  pressed.  The  inner 
loop  (lines  140  to  180)  executes 
only  when  the  joystick  is  moved  off 
center.  The  joystick  direction  (JS$) 
is  used  to  select  the  sprite  shape 
(line  160)  and  one  of  the  eight 
movement  subroutines  (line  1 70), 
Program  3,  "Sprite  Rotator," 
rotates  any  sprite  shape  for  you.  All 
you  have  to  do  is  define  the  first 
sprite  shape  and  Sprite  Rotator 
does  the  rest.  Although  you  don't 
need  to  know  how  Sprite  Rotator 
works  to  use  it,  you  may  find  some 
of  the  following  techniques  useful. 
The  9G-degree  and  45-degree  rotate 
subroutines  (lines  410  and  500)  are 
greatly  simplified  by  the  use  of  the 
graphics  screen  as  a  scratch  pad 
memory.  In  line  580,  GSHAPE 
stamps  the  image  of  the  sprite 
shape  to  be  rotated.  Thus  the 
RD0T(2)  function  (hne  450  or  540) 
can  address  the  sprite  shape  data  in 
simple  x,y  coordinates.  (These  two 
lines  were  much  more  complicated 
when  the  rotation  computations 
were  performed  on  direct  memory 
addresses,)  The  DRAW  commands 
create  the  rotated  shape  below  the 
original  and  the  SSHAPE  com- 
mand at  Hne  620  saves  it  to  S$. 
After  all  eight  shapes  are  ready,  the 
subroutine  at  line  680  will  display 
the  BSAVE  command  for  you — edit 
the  filename  and  press  RETURN  to 
save  your  work.  You  can  also  use 
SPRDEF  (the  built-in  sprite  editor) 
to  touch  up  any  of  the  sprites  before 
saving. 
See  program  listings  on  page  102.  9 


Kaleidoscope  Revisited 


W.  M.  Shockley 


Here's  an  updated  version  of  a  popular  1985 
Gazette  program  that  turns  your  computer  into  an 
ever-changing  kaleidoscope  of  shape  and  color — 
all  under  your  control.  This  newer  version  adds 
sounds  several  more  controls^  and  an  option  to  get 
a  printout  on  any  Commodore  or  Commodore- 
compatible  printer.  For  the  64,  Plus/4,  16,  and 
VIC. 


The  October  1985  issue  of  COM- 
PUTE's  GAZETTE  included  an  inter- 
esting graphics  program  titled 
"Kaleidoscope."  It  turned  the  64, 
Plus/4,  16,  and  VIC  into  a  highly 
entertaining  and  colorful  kaleido- 
scope with  various  speed  and  com- 
plexity controls,  "Kaleidoscope 
Revisited"  adds  sound,  a  few  more 
controls,  and  a  printer  option,  but 
you  don't  need  the  original  "Kalei- 
doscope" to  use  it.  The  original  pro- 
gram has  been  incorporated  into 
this  updated  version. 

Getting  Started 

After  typing  in  the  version  for  your 
computer,  save  a  copy.  To  use  it, 
load  it  and  type  RUN.  You're  pre- 
sented with  a  self-explanatory  in- 
struction screen  which  lists  all  the 
available  functions  and  the  corre- 
sponding keys.  At  this  point,  press 
any  key  to  get  started.  The  H  (for 
Help)  key  can  be  pressed  at  any 
time  during  the  program  to  get  back 
to  the  help  screen. 

Kaleidoscope  makes  idea!  pat- 
terns for  quilt  squares,  paper  snow- 
flakes,  or  artistic  designs.  The  new 
printer  option  allows  you  to  save 
them.  Also  added  to  the  original 
program  is  an  option  to  select  the 
character  you  want  to  comprise  the 
pattern.  Press  P  and  you'll  be 
prompted  for  an  input.  Type  the 
screen  code  (1-255)  of  the  character 
you  want,  (These  codes  are  listed  in 
the  64,  Plus/4,  and  VIC  user  man- 
uals.) A  random  character  is  chosen 


if  you  press  R.  Repeated  R's  make 
fascinating  patterns. 

Printing  Options 

The  printout  option  is  selected  by 
pressing  SHIFT-P  for  a  small  copy, 
or  SHIFT-D  for  a  copy  double  width 
and  double  length,  making  it  four 
times  as  large.  A  printout  can  be 
made  only  of  a  black-and-white 
pattern  (selected  by  pressing  B).  As 
written,  the  program  works  with 
the  Commodore  1525,  MPS-801, 
and  MPS-803  printers.  If  you  own  a 
Commodore  1526  or  MPS-802  print- 
er, a  few  line  changes  are  necessary. 
If  you  have  a  64,  delete  lines  1090- 
1150.  Plus/4  and  16  users  should 
delete  lines  1050-1110,  and  VIC 
users  should  delete  lines  950-1010. 
Then — regardless  of  which  of  the 
above  computers  you're  using — 
add  these  lines  to  the  program  to 
adjust  it  for  the  1526  or  MPS-802: 

DK    1290    OPEN6,'l,6:PRINT#6,CHRS 

(22) :CLOSE6:OPEN4,4iF0 

RG=0TORR 
HK    1210    IFPGTHENF0RF=lT02iPRIN 

T#4,CHRS(14); 
FM    1220    FORN=SS+G*CCT0SS+G*CC+ 

WW:Q=PEEK(N) 
XQ    12  30    IF(QAKD15)=1THENPRINT# 

4 , "V" ; 
AH    1240    IF(QAND15)<>1THENPRINT 

»4,"     "; 
JD    1250    NEXTN:PRINT#4 sIFFGTHEN 

NEXTF 
PB    1260    NEXTG!F0Rtl  =  lT04:  PRINT* 

4:NEXT:CLOSE4!OPEN10,4 

,10!PRINTI10:CLOSE10 
BJ    1270    PG^atRETURN 

The  5  key  toggles  on  and  off 
the  sound  option.  The  remainder  of 


^ 


£ 


This  pattern  was  created  simply  by  run- 
ning the  program.  None  of  the  extra  fea- 
tures are  in  effect. 


The  "H"  and  spade  graphics  character 
were  selected  with  a  new  program 
option— choosing  the  characters  you 
want  to  make  the  pattern. 


A  more  complex  pattern  is  selected  with 
the  function  feys. 

the  options  are  those  found  in  the 
original  "Kaleidoscope" — and  are 
obvious  from  the  help  screen.  The 
additions  make  an  already  interest- 
ing program  even  more  flexible  and 
entertaining. 
See  program  listitigs  on  page  103.  a 
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BASIC  Line  Extender 


lay  A.  Reeve 

This  short  but  powerful  uiility  grace- 
full}/  removes  Commodore's  "tivo 
screen  lines  only"  programming  re- 
striction. Included  are  versions  for  the 
Commodore  64,  Plus/ 4,  and  16, 

How  often  have  you  hit  the  two- 
line  squeeze  while  programming? 
Your  BASIC  statement  won't  quite 
fit  into  what's  left  of  the  two  lines 
allowed  by  the  Commodore  screen 
editor.  You  go  back  and  change  full 
keywords  to  abbreviations— it  still 
doesn't  fit.  You  could  simply  move 
the  last  statement  to  the  next  line, 
except  that  it  follows  an  IF-THEN 
statement. 

Next,  you  replace  the  state- 
ment vvith  GOTO  and  guess  at  a 
line  number  that  you  hope  won't  be 
in  the  way  later  on.  Then  you  re- 
type the  statement  on  the  new  line 
(how  did  that  go  again?)  and  try  to 
recall  the  logic  you  were  using  for 
the  program.  You're  left  with  a  feel- 
ing that  your  program  has  just  lost  a 
little  of  its  elegance. 

Ending  The  Squeeze 

"BASIC  Lino  Extender"  is  a  utility 
for  BASIC  programmers  that  allows 
you  to  add  to  the  end  of  any  line  in 
your  program.  You're  still  limited  to 
entering  two  screen  lines  at  a  time, 
but  you  can  build  up  program  lines 
which  take  six  or  more  screen  lines 
to  list.  Once  entered,  these  extend- 
ed lines  will  save,  load,  list,  and  run 
properly  whether  or  not  BASIC  Line 
Extender  is  active. 

Although  BASIC  Line  Extend- 
er can  be  used  to  extend  any  pro- 
gram line,  it's  most  valuable  for 
continuing  IF-THEN  statements, 
allowing  you  to  handle  an  error,  for 
instance,  on  the  same  line  in  which 
it  is  detected.  It's  also  good  for  add- 
ing descriptive  REM  statements  to 
program  lines,  and  for  creating  ex- 
tra-long DATA  lines  or  ON-GOTO 
statements.  When  memory  is  at  a 


premium,  an  extension  saves  at  least 
four  bytes  over  starting  a  new  line. 

Preparing  BASIC 
Line  Extender 

The  program  itself  is  short  and  con- 
tains some  machine  language  in  the 
form  of  DATA  statements.  Type  it 
in  and  be  sure  to  save  a  copy  before 
running  it — the  program  will  erase 
itself  after  creating  and  activating 
the  machine  language  routine. 

In  the  Commodore  64  version, 
line  10  protects  a  space  for  the  ma- 
chine language  program  by  lower- 
ing the  pointer  to  the  top  of  BASIC 
by  256  bytes.  If  you'd  like  to  locate 
BASIC  Line  Extender  elsewhere  in 
memory,  replace  the  value  for  the 
variable  AD  in  line  10  with  the 
starting  address  you  want. 

To  disable  BASIC  Line  Extend- 
er; POKE772,124tPOKE773,165. 

Creating  Extensions 

An  extension  is  a  line  to  be  added  to 
the  end  of  a  program  line  already  in 
memory.  Enter  the  extension  with 
the  same  line  number  as  the  line  to 
which  it  will  be  added.  The  first 
character  after  the  line  number  will 
be  one  of  three  signal  characters 
which  never  begin  a  normal  BASIC 
line;  a  colon  (:),  a  quote  mark  ("),  or 
a  British  pound  sign  (£). 

1.  When  the  extension  begins 
with  a  new  statement,  follow  the 
line  number  with  a  colon.  The  co- 
lon will  be  included  in  the  extended 
line  as  a  statement  divider.  If  you 
enter  the  line,  10  PRINT"THIS  IS  A 
LINE",  it  will  list  normally.  Next 
enter  the  line,  10  :PRINT"AND  ITS 
EXTENSION"  and  the  listing  will 
read,  10  PRINT"THIS  IS  A  LINE- 
":PRINT"AND  ITS  EXTENSION". 

2.  When  the  separation  falls 
between  quotes  (in  a  PRINT  state- 
ment or  string  definition),  the  origi- 
nal line  must  not  have  a  closing 
quote  mark,  (BASIC  does  not  re- 
quire close-quotes  at  the  end  of  a 


line  anyway.)  The  extension  line, 
however,  must  begin  with  a  quote 
("),  which  will  be  omitted  from  the 
extended  line.  Enter  20  PRINT 
"THIS  IS  A  LINE  followed  by  20  " 
AND  ITS  EXTENSION"  and  the 
listing  will  show  20  PRINT"THIS 
IS  A  LINE  AND  ITS  EXTENSION". 
3.  To  continue  in  mid-state- 
ment, begin  the  extension  line  with 
the  British  pound  character.  This 
signal  character,  of  course,  will  not 
be  included  in  the  program.  Enter 
15A  =  A  +  Bthenl5e'256togetl5 
A  =  A  +  B*256.  A  statement  may  be 
broken  and  continued  at  any  point 
except  within  a  BASIC  keyword. 
(BASIC  stores  and  uses  keywords 
as  single-byte  tokens.  Extensions 
are  tokenized  separately,  so  the  to- 
kenizing  routine  would  have  no  op- 
portunity to  recognize  a  keyword 
that  was  partly  in  the  original  line 
and  partly  in  the  extension,)  Watch 
carefully  for  split  keywords,  as  they 
will  appear  correct  in  listings  but 
will  cause  syntax  errors  or,  worse, 
erroneous  results  when  the  pro- 
gram is  run.  Numbers  and  variable 
names  may  be  broken:  25  SYS49  and 
25  £152  will  resuh  in  25  SYS49152. 

If  you  prefer  to  use  a  different 
signal  character  (other  than  E),  try 
replacing  the  number  92 — at  the  end 
of  line  60  in  the  64  version  or  near 
the  beginning  of  line  220  in  the 
Plus/4  and  16  version — with  170 
(for  +),  95  for  (-),  or  173  for  (/). 

You  can,  if  you  like,  add  exten- 
sion after  extension — the  tokenized 
line  may  be  up  to  244  bytes  long.  If 
an  extension  would  cause  this  limit 
to  be  exceeded,  a  STRING  TOO 
LONG  ERROR  will  be  returned, 
leaving  the  line  unchanged.  The 
trade-off  for  this  dramatic  increase 
in  flexibility  is  some  difficulty  in 
editing. 

Editing  Extended  Lines 

If  you  ever  use  abbreviations  for 
BASIC  keywords,  you  know  that 
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line  listings  sometimes  run  over 
onto  a  third  tine,  and  that  run-over 
lines  can  be  difficult  to  edit.  The 
extra-long  lines  generated  with 
BASIC  Line  Extender  may  be  no 
easier  to  edit,  but  in  most  cases 
they'll  be  no  more  difficult  either. 
List  the  extended  line  and  re-enter 
it,  two  screen  lines  at  a  time,  by 
using  abbreviations  to  shrink  the 
lines  enough  to  insert  the  line  num- 
ber and  the  appropriate  signal  char- 
acter, being  careful  to  reassemble 
any  split  keywords  before  entering 
and  making  necessary  changes  as 
you  go. 

If  you  anticipate  needing  to 
edit  extended  lines,  you  may  wish 
to  enter  them  first  as  partial  lines 
with  different,  very  high  line  num- 
bers (you  can  even  include  the  sig- 
nal characters,  so  long  as  a  line  of 
that  number  does  not  already  exist), 
then  combine  them  by  changing 
the  line  numbers.  To  edit,  you  can 
list  the  partial  lines,  make  any 
changes,  and  recombine  them  by 
again  replacing  the  line  numbers. 
When  the  program  is  completed, 
the  partial  lines  can  easily  be  de- 
leted from  the  end. 

You  no  longer  need  to  count 
spaces,  refer  to  lists  of  abbrevia- 
tions, and  retype  statements  that 
wron't  fit.  Activate  BASIC  Line  Ex- 
tender at  the  start  of  each  program- 
ming session  and  let  your  creative 
logic  flow^ — and  forget  about  the 
two-line  squeeze. 
See  program  listings  on  page  102.  9 


All  programs 

listed  in  this 

magazine  are 

available  on  the 

GAZETTE  Disk. 

See  details 

elsewhere  in 

this  issue. 


^CoPY-1541  H^CoPY-lsyi 


SUPER  FAST  DISK  COPY  PROGRAM 

•  USE  1  OH  2  DRIVES  (IMl's  or  157(V157fs) 

•  copy  TIME   FULL-2  Mm  .  aAM.?3  S«5-!  Win 

•  WILL  ALSO  RUM  IN  15?W1571  DRIVES' 

.  AUTOMATIC  FORMATTING  DURING  COPV 

•  GREAT  FOR  MAKING  FAST  MULTIPLE  COPIES 

•  PACKED  WITH  GREAT  FEATURES 

•  ABSOLUTELY  NO  HARDWARE  TO  INSTALL 

1  THE  MOST  RELIABLE  FAST  COPIER  ON  THE  MARKET 
<  DONT  BE  FOOLED  BV  THE  LOW  PRICE 

THIS  ONE  IS  VASTLY  SUPERIOR! 


$1995 


Fast-Load/Save  I 

»  LOADaSAVES  PROGRAMS  LIGHTNING  FAST 

*  NO  MORE  LONG  DELAYS  WAITING  FOR 
YOUR  PROGRAMS  TO  BE  LOADED  OR  SAVED 

*  LOADS/SAVES  UP  TO 

5-10  TIMES  FASTER 


$19?5 


Essentials 


»  RENUMBER     *  AUTOBOOT     v 

*  DATAMAKER      .  UNSCRATCH 
t  FILE  LOCK      *  APPENDER 

•  FILE  COPY  (mcl  (6l) 
I,  SCREEN  DUMP 


915?5 


SUPER  FAST  DISK  COPY  PROGRAM 

•  USE  I  OR  2  DRIVES  (1570/1571) 

•  COPY  TIME    FULL   -   1  Mm  .  BAM. 23  Secs.-2  Mm. 

•  MAKES  1  AND  2  SIOEO  COPIES 

•  AUTOMATIC  FORMATTING  DUflING  COPY 

»  GREAT  FOR  MAKING  FAST  MULTIPLE  COPIES 

•  PACKED  WITH  GREAT  FEATURES 

•  ABSOLUTELY  NO  JMROWARE  TO  INSTALL 

•  THE  MOST  RELIABLE  FAST  COPIER  ON  THE  MARKET 

•  A  NECESSITY  FOR  ALL  SERIOUS  1671  OWNERS 

NEW  &  HOT!  ORDER  YOURS  TODAY! 


$29?5 


Powerhouse 

*  5  PEED  FORM  AT  (TRKS  1-40) 

FORMAT  FULUHAIF  TRK.  PARTIALJFULL  DISK 
WRITES  PROPER  BLOCKS  WfBAM  i  DIRECTORY 
g  SocsJlB  Sees  W/VEHIFV 
FORMAT  MULTIPLE  DISKS 

*  DJSKMON 

R(W  TRACK.  SECTORS.  HEADERS 

CREATE  YOUR  OWN  HEADERS  S  HIDDEN  ID'S 

EDIT  ML  PROGRAMS  RIGHT  ON  DISK 

*  DRIVEMON 

(1/W  DRIVE  MEMORY  IN  HEX  OR 
DECIMAL  SCREEN/PRINTER  OUTPUT 


$29?5 


10%  DISCOUNT  ON  2  OR  MORE  FROM  THIS  AD  << 


TO  ORDER 


1-813-792-5300 


cnfuii  Mflo 

NOT  CHABCED 
UNIll  WE  SHIP 


PATUtNTrSMrpfwO' 


*  FAST 

SHIPMENT 

•  FAST  UPS 
DELIVERY 


Csri 

S^Vf-ng 

C?i«li 

Mgnff^ 

£ 

ifiMnoin 

Orfler 

a* 

HtflGh^ 

JSBi»N 

USEhritn 

Add 

/ms 

VES 

t^S 

un 

12  Kl 

VCS 

tf£ 

IvtJ 

u$o 

VtS 

tE5 

MO 

1^50 

VJFS 

MO 

m 

KX 

USA  1 JB  «LUnh  VCS 
CwucLiUiiicn    VFS 
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Save  Your  Copies  of  COMPUTE! 


Protect  your  back  issues  of  COMPUTE! 
in  durable  binders  or  library  coses. 
Each  binder  or  cose  is  custom-made 
in  flog-biue  binding  with  embossed 
white  lettering,  Each  holds  a  year  of 
COMPUTE!.  Order  several  and  keep 
your  issues  of  COMPUTE!  neatly  or- 
ganized for  quick  reference. 
(These  binders  moke  great 
gifts,  too!) 


Cases: 

S6.95  each; 
3  for  S20.00: 
6  for  S36.00 


Binders 

Se.50  each; 
3  for  S2^.75; 
6  for  S48.00 


(Ptoase  odd  S2,50  per  unit  for  orders 
oursido  tho  U.S.) 

Send  In  your  prepaid  order  with  ttie 
ottactiod  coupon 


Mail  to:  Jesse  Jones  Industries,  P.O.  Box  5120, 

Dept.  Code  COTE, Philadelphia,  PA  19141 

Please  send  me COMPUTEI    D  cases 


Enclosed  is  my  check  or  money  order  for  S  . 

only.) 

Nome 

Address 

City 


n  binders. 
_ .  (U.S.  funds 


State 

Sofjsfoction  guaront^^  Of  moo&y  retund&ai 
Pleos©  olk>w  A-6  wookj  for  dotivofy 


Zip. 
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Tom  R.  Halthill  Staff  Editor 


Each  motith,  COMPUTEl's  GAZETTE 
tackles  some  questions  commonly 
asked  ty  Commodore  users.  //  you 
have  a  question  you'd  like  to  sec  an- 
swered here,  send  it  to  this  column, 
c/o  COMPUTEl's  GAZETTE,  P.O.  Box 
5406,  Greensboro,  NC  27403. 

V^«  Phones  have  it,  docks  have 
it,  radios  have  it,  auto-dialers  have 
it,  and  newer  cars  have  it.  But  per- 
sonal computers  don't  have  it — 
and  they  need  it  more  than  the 
rest.  Why  haven't  manufacturers 
incorporated  or  made  available 
backup  power  supplies  to  safe- 
guard against  memory  loss? 

/\m  There  are  battery-backup 
power  packs  available  for  some 
computers,  mainly  the  IBM  PC.  But 
they  tend  to  be  expensive  and  are 
designed  to  work  only  for  short  peri- 
ods. The  idea  is  to  give  you  enough 
time  to  save  your  program  before 
powering  down,  not  to  continue  op- 
erating on  batteries  indefinitely. 

The  problem  is  that  regular 
memory  chips  consume  much  more 
power  than  most  batteries  can  de- 
liver for  an  extended  period  of  time. 
All  of  the  other  battery-backup  de- 
vices you  mention  consume  very 
little  power.  There's  no  way  you 
could  power  a  typical  personal 
computer  on  a  handful  of  penlight 
or  flashlight  batteries. 

Portable  laptop  computers, 
such  as  the  TRS-80  Model  100,  get 
around  this  problem  by  using  spe- 
cial memory  chips  called  CMOS 
(Complementary  Metal  Oxide 
Semiconductor)  chips.  CMOS  chips 
consume  much  less  power  than 
regular  chips,  but  also  cost  a  lot 
more.  Your  Commodore  64  or  128 
might  be  two  or  three  times  more 
expensive  if  it  were  built  with 
CMOS  technology.  And  even  with 
CMOS  memory,  a  laptop  such  as 
the  Model  100  cannot  run  for  more 
than  a  day  or  so  on  a  set  of  batteries. 
This  makes  it  considerably  more  ex- 
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pensive  to  operate  than  a  conven- 
tionally powered  computer. 

If  CMOS  chips  become  cheap- 
er, they  may  find  their  way  into 
more  desktop  computers.  Until 
then,  the  best  way  to  avoid  power- 
outage  anxiety  is  to  save  your  data 
often  and  keep  plenty  of  backups. 

V^.  In  the  March  1986  "Simple 
Answers  To  Common  Questions" 
a  reader  asked  why  a  piece  of 
disk-based  commercial  software 
would  load  on  a  Commodore  64 
system  at  the  store  but  not  at 
home  on  his  own  system.  You 
suggested  that  perhaps  his  disk 
drive  was  misaligned.  I  have  en- 
countered this  frustrating  prob- 
lem more  than  once,  and  it  was 
caused  by  having  a  printer 
plugged  into  the  disk  drive  and 
left  turned  off.  Either  turning  the 
printer  on  or  unplugging  it  solved 
the  problem.  I've  found  that  Mov- 
ie Maker,  Cell  Defense,  and  some 
older  versions  of  SpeedScript 
won't  load  properly  if  the  printer 
is  plugged  in  and  turned  off. 

/«•  We  still  suspect  that  drive 
misalignment  is  the  most  likely 
source  of  the  reader's  difficulties 
with  commercial  software,  but  a 
few  other  users  may  encounter  the 
situation  you  suggest.  The  printer 
interfaces  used  to  connect  most 
third-party  printers  draw  power 
from  either  the  cassette  port  or  a 
joystick  port.  Such  interfaces  re- 
main on  and  may  cause  problems 
by  attempting  to  respond  to  com- 
mands on  the  serial  bus  when  the 
printer  is  off  (even  if  the  command 
is  intended  for  the  disk  drive).  This 
is  more  likely  with  commercial 
products  which  reprogram  the  disk 
drive  for  faster  loading  and/or  for 
copy-protection  purposes;  Speed- 
Script  does  not  reprogram  the  disk 
drive  and  is  not  copy-protected,  so 
we  don't  know  why  it  should  cause 
problems.  Still,  if  this  simple  solu- 


tion works,  it  is  worth  the  try. 


9- 

with 


•  I  have  often  seen  programs 
DATA  statements  strung  to- 
gether, and  would  like  to  know 
how  the  computer  knows  which 
DATA  statements  go  with  which 
READ  statements. 

/\m  Very  simple.  The  first  READ 
statement  in  a  program  begins 
fetching  data  from  the  first  DATA 
statement  in  the  program.  It  contin- 
ues reading  from  the  DATA  state- 
ments in  sequence  until  it  has 
fetched  all  the  data  it  needs,  or  until 
there  are  no  more  DATA  state- 
ments. {In  the  latter  case,  the  pro- 
gram stops  with  an  OUT  OF  DATA 
error.)  Here's  an  example: 

10  FOR  N  =  l  TO  5:READ  A:NEXT 
20  FOR  N  =  l  TO  4:READ  A;NEXT 
30  DATA  1,2,3,4 
40  DATA  S,6,7,B,9 

Line  10  contains  the  program's 
first  READ  statement,  so  it  begins 
reading  from  the  program's  first 
DATA  statement  at  line  30.  Line  10 
loops  five  times,  reading  all  four 
items  of  DATA  in  line  30,  then  con- 
tinues to  line  40  and  reads  the  first 
data  item  there.  Line  20  contains 
another  READ  statement,  and  it 
starts  reading  where  the  previous 
READ  left  off.  In  this  case,  it  begins 
with  the  second  item  in  the  DATA 
statement  at  line  40.  It  loops  four 
times,  reading  the  rest  of  the  data  in 
line  40.  Just  remember  that  a  pro- 
gram can  safely  read  fewer  data 
items  than  are  contained  in  DATA 
statements,  but  cannot  try  to  read 
more  data  items  without  causing  an 
OUT  OF  DATA  error. 

If  you  want  your  program  to 
start  reading  from  the  first  DATA 
statement  again,  use  a  RESTORE 
statement.  The  next  READ  after  a 
RESTORE  acts  just  like  the  first 
READ  in  the  program:  It  starts  at 
the  first  item  in  the  first  DATA 
statement.  This  lets  a  program  use 
the  same  data  more  than  once,    <B 


Computers  And  The 
Audiovisual  Imagination 


Fred  D'lgnazio 
Associate  Editor 

We've  ail  heard  how  it's  good  to 

write  using  words  that  evoke  vivid 
images — ripening  pumpkins,  boom- 
ing thunderstorms,  hot  freshly 
baked  bread,  creaking  doors,  and 
spinning  carousels.  It's  because 
these  words  trigger  our  readers' 
sense  of  smell,  sight,  hearing, 
touching,  etc.  The  words  recall  ex- 
periences from  the  readers'  memo- 
ries and  allow  them  to  vicariously 
experience  a  new  event  through 
their  own  imagination. 

But  which  comes  first — imagi- 
nation or  words?  Do  we  imagine 
something  first,  and  then  tell  others 
what  we  have  imagined?  Or,  as  my 
mother  used  to  say,  do  we  set  our 
mouth  in  motion  before  we  put  our 
mind  in  gear? 

Flannery  O'Connor  once  wrote, 
"I  write  because  I  don't  know  what 
r  think  until  1  read  what  I  say." 

In  my  career  as  a  writer  I've 
discovered  the  same  thing. 
Thoughts  pop  into  my  head  all  the 
time,  but  the  thoughts  are  little 
more  than  fireflies  flitting  about  in  a 
darkened  sky.  It's  only  when  I  write 
my  thoughts  down  that  I  clearly 
perceive  what  they  are  and  why 
they  are  meaningful. 

I've  learned  that  in  trying  to 
communicate  my  thoughts  to  other 
people  I  am  also  learning  to  imag- 
ine things  more  vividly  myself.  If  I 
can't  state  something  briefly  and 
clearly,  the  chances  are  it's  because 
my  image  of  it  is  incomplete,  fuzzy, 
or  muddy.  The  writing — rewriting, 
editing,  and  revising — process  is  a 
way  for  me  to  learn  a  subject  well 
enough  to  communicate  its  essence 
to  someone  else — and  to  myself. 

So  writing — or  communicat- 
ing— is  also  imagining;  they  go 
hand  in  hand.  But  what  kind  of 
imagining  am  I  actually  doing? 

How  does  your  imagination 
work?  Do  you  imagine  in  words?  | 


Lists?  Do  your  thoughts  take  the 
form  of  old  black-and-white  mov- 
ies? Are  they  Technicolor  extrava- 
ganzas, complete  with  Dolby 
sound?  Or  perhaps  they  are  more 
like  my  little  fireflies. 

I  know  how  I  imagine,  and  it's 
not  in  words.  It's  in  images,  emo- 
tions, and  sensual  feelings— smells, 
sounds,  muscular  contractions,  sen- 
sations of  being  hot,  cold,  hungry, 
or  excited — a  whole  symphony  of 
little  feelings  and  impressions  that 
combine  to  form  a  single  thought. 
Even  a  simple  thought. 

But  I  can't  express  the  thought 
in  this  raw  form;  I  have  to  translate 
the  thought  into  words.  This  is  a  la- 
borious and  time-consuming  pro- 
cess. The  computer  can  help  us 
translate  our  thoughts  into  words. 
But,  up  until  now,  that's  all  it  has 
been — a  thought- to- word  transla- 
tor. Think  of  how  much  more  valu- 
able it  would  be  if  we  could  use  it  as 
a  medium  for  expressing  our 
thoughts  directly — as  images, 
sounds,  voices,  scenes,  events — as 
well  as  in  words.  If  we  could  do 
this,  we  would  be  using  the  com- 
puter as  a  hotline  to  our  imagination. 
And  by  encouraging  us  to  commu- 
nicate audiovisually,  it  could  en- 
rich, strengthen,  and  develop  our 
imagination. 

Up  until  now,  computers  have 
communicated  other  people's 
imaginations  to  us  audiovisually, 
but,  with  rare  exceptions,  they  have 
not  given  us  the  ability  to  commu- 
nicate at  this  level  ourselves.  Or 
even  to  imagine  at  this  level.  But  in 
another  year  or  two,  multimedia 
computing  will  be  here.  We  will 
have  optical  read-write  discs  that 
will  let  us  cut  and  paste  images, 
sounds,  music,  voices,  words,  fig- 
ures— -you  name  it.  We  will  all  have 
the  chance  to  become  multimedia 
thinkers  and  communicators  using 
our  imagitiation  processors. 

That  technology  has  not  yet  ar- 
rived. But  we  don't  have  to  wait. 


We  can  use  computers  along  with 
other  devices — cassette  recorders, 
VCRs,  and  video  cameras.  We  can 
create  pictures  and  words  on  the 
computer,  music  and  voices  on  the 
cassette  recorder,  and  combine 
them  all  on  a  videotape  and  play 
them  back  on  a  VCR.  We  can  sup- 
plement the  computer's  images  with 
images  shot  with  a  video  camera. 

My  children  (Catie,  10,  and 
Eric,  7)  and  I  are  doing  this  now. 
We  recently  created  a  computer 
animation  of  a  black  hole,  then 
added  music  from  the  soundtrack 
of  the  movie  Jaws  and  Cade's  narra- 
tion of  the  life  cycle  of  black  holes. 
Now  we  are  working  on  a  movie 
about  a  creek  we  discovered  behind 
our  house  that  we  call  "Big  Creek," 
We're  using  computer  paint  and 
animation  programs  to  produce  a 
map  of  Big  Creek  and  the  titles, 
credits,  and  graphics  for  our  movie. 
We  have  combined  these  with  nar- 
rations and  lots  of  video  shots  of  us 
actually  exploring  Big  Creek.  And 
there's  a  story  line,  too:  how  Big 
Creek  is  being  affected  by  a  hous- 
ing development  going  up  along- 
side it. 

How  would  vou  use  a  com- 
puter as  an  imagination  processor? 
Please  write  me,  care  of  COMPUTE!'S 
GAZETTE.  You  can  communicate 
your  ideas  in  words.  But  I'd  also 
love  to  see  some  videos,  audio 
tapes,  cartoons,  and  drawings.  You 
can  use  your  computer  as  a  multi- 
media tool  to  express  your  imagina- 
tive ideas.  In  the  next  century, 
multimedia  communicators  and 
multimedia  thinkers  will  be  in  great 
demand.  We  can  all  get  started 
learning  how  to  think,  communi- 
cate, and  imagine  at  this  level  now. 
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Simulating  PRINT-AT  and  APPEND 


If  you've  discovered  a  clever  time- 
saving  technique  or  a  brief  but 
effective  programming  shortcut, 
send  it  to  "Hints  &  Tips,"  c/o 
COMPUTERS  GAZETTE.  If  we  use 
it,  we'll  pay  you  $35.  Due  to  the 
volume  of  items  submitted,  we  re- 
gret that  we  cannot  reply  individ- 
ually to  submissions, 

Simulating  PRINT-AT 

Hue  Thao 

Some  BASICS  have  a  PRINT-AT  or 
PRtNT@  command  which  allows 
you  to  position  a  message  any- 
where on  the  screen  simply  by 
specifying  the  row  and  column 
where  you  want  it  printed.  The  128, 
Plus/4,  and  16  have  CHAR,  which 
works  like  a  PRINT-AT.  The  CHAR 
command  can  be  used  on  the  nor- 
mal text  screen  (40  or  80  columns) 
or  on  a  hi-res  screen. 

Unfortunately,  the  64  and  VIC 
don't  have  a  BASIC  keyword  for 
positioning  the  cursor.  There  is, 
however,  a  machine  language  Kemal 
routine  to  move  to  a  given  location, 
and  it's  easy  to  call  from  BASIC. 
You  don't  need  to  know  any  ma- 
chine language  to  use  the  PLOT 
routine,  you  just  use  a  few  POKEs 
and  a  SYS.  Try  typing  the  following 
program  (for  64  and  VIC  only); 

10  PRINT    CHR5(147):    REM    CLEAR 

[SPACE) SCREEN 

20  POKE781,15:    REM    ROW 

30  POKE7a2,4i    REM    COLUMN 

40  POKE783,48:    REM    CLEAR    CARRY 

50  SYS65520!    REM    PLOT    ROUTINE 

60  PRINT "ROW    15    COLUMN   4" 

The  first  column  on  the  screen 
is  numbered  0  (not  1,  as  you  might 
expect),  so  you're  allowed  to  use 
column  numbers  from  0-39  on  the 
64  or  0-21  on  the  VIC,  Likewise, 
the  rows  can  be  in  the  range  0-24 
(64)  or  0-22  (VIC). 

The  next  time  you're  thinking 
about  printing  19  cursor  down 
characters  and  15  cursor  rights  to 
print  something  in  the  right  place 
on  the  screen,  remember  the  Kernal 
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PLOT  roudne.  It  might  save  you 
some  time. 

Combining  Two  Programs 

Donald  E.  Fulton 

The  March  "Hints  &  Tips"  con- 
tained a  useful  technique  for  merg- 
ing two  programs  on  the  128. 
Here's  a  way  to  append  two  pro- 
grams on  other  Commodore  ma- 
chines, including  the  64,  Plus/4, 
16,  and  VIC.  It  works  with  disk 
drives  and  tape  drives. 

Load  the  first  program  into 
memory.  Find  out  where  the  BASIC 
program  area  begins  by  entering 
the  following  line  which  prints  the 
contents  of  the  start-of-BASIC 
pointer: 

PRINT  PEEK(43),  PEEK(44) 

Write  down  the  two  numbers. 
On  the  64,  they  shouid  be  1  and  8. 
VIC  values  will  vary,  depending  on 
how  much  memory  expansion  is 
present.  The  Plus/4  and  16  may 
have  one  of  two  values,  depending 
on  whether  you've  used  the  graph- 
ics area.  Owners  of  the  Plus/4  and 
16  should  type  GRAPHIC  CLR 
before  using  the  PEEKs  above  to 
make  sure  there's  no  memory  set 
aside  for  a  hi-res  screen. 

Next,  type  the  following  line, 
which  calculates  the  ending  ad- 
dress for  the  BASIC  program: 

X  =  PEEK(45)  +  2S6'I'EEK(46):  PRINT  X 

If  the  start  of  BASIC  is  moved 
up  to  this  location — the  end  of  the 
first  program — you  can  load  a  sec- 
ond program  to  the  new  (higher  up) 
memory  address  and  then  move  the 
start  of  BASIC  back  to  where  it  was 
originally.  The  second  program  will 
be  added  to  the  end  of  the  first.  But 
there's  a  catch:  The  start  of  BASIC 
shouid  be  moved  to  two  locations 
below  the  current  end-of-BASIC. 
Otherwise,  the  two  zeros  that  mark 
the  end  of  a  program  will  get  in  the 
way.  Enter  this  line  next: 

POKE  44,  INT({X-2)/256):  POKE  43, 
SX-2)  AND  255;  NEW 


Load  the  second  program  from 
tape  or  disk.  This  program  must 
have  higher  line  numbers  than  the 
first  program,  so  you  may  have  to 
use  a  renumbering  utility  (or  re- 
number it  by  hand).  Finally,  restore 
the  original  start-of-BASIC  pointer: 
POKE  43,1;  POKE  44,8 

If  you  have  a  Plus/4,  16,  or 
VIC,  substitute  the  values  PEEKed 
from  43-44  when  you  first  started. 
The  new  program  can  now  be  saved. 

The  same  technique  will  work 
on  the  128  if  you  use  45-46  instead 
of  43-44  for  the  start-of-BASIC 
pointer  and  4624-4625  (in  place  of 
45-46)  for  the  end-of-BASIC  pointer. 
The  method  described  in  the  March 
issue  is  preferable,  though,  because 
it  does  a  true  merge  of  two  pro- 
grams, rather  than  a  simple  append. 

There's  an  easier  way  to  ap- 
pend two  programs  if  you  have  ac- 
cess to  the  SpeedScript  word 
processor.  It's  based  on  the  same 
principle  as  the  PEEKs  and  POKEs 
above. 

Load  and  run  SpeedScript  and 
use  it  to  load  the  first  program  as  if 
it  were  a  text  file.  It's  a  program,  not 
a  SpeedScript  file,  so  it  will  look  very 
strange.  Pay  no  attention  to  its  ap- 
pearance. Without  changing  any- 
thing, go  to  the  end  of  the  file. 
There  you'll  see  three  commercial- 
at  signs  {@@@),  These  are  the 
three  zeros  at  the  end  of  the  pro- 
gram. Delete  the  last  two  (at  the 
very  end  of  the  file),  so  only  one  re- 
mains. Now,  without  moving  the 
cursor,  load  the  second  program 
into  SpeedScript.  If  you  want  to  ap- 
pend a  third  program,  this  process 
can  be  repeated. 

Save  the  resulting  file  and  exit 
SpeedScript.  Since  the  combined 
program  has  been  saved  from  high 
in  memory,  you'll  have  to  load  it 
with  a  ,8  instead  of  ,8,1.  If  you  LIST 
it,  you  should  see  that  the  second 
program  has  been  appended  to  the 
first.  «B 


What  Is  A  Raster  Interrupt? 


Todd  Heimarck 
Assistant  Editor 

Two  decades  ago,  words  like  sub- 
routine and  debug  were  jargon,  part 
of  a  secret  language  spoken  only  by 
a  tiny  cabal  of  programmers.  As 
more  and  more  people  have  bought 
home  computers,  these  words  and 
others  have  become  fairly  com- 
monplace. There's  still  a  sort  of  se- 
cret knowledge,  though:  machine 
language  (ML).  To  BASIC  program- 
mers, terms  like  raster  interrupt 
may  not  make  a  lot  of  sense.  Let's 
take  a  look  at  what  an  interrupt  is 
and  see  one  in  action. 

Machine  language  isn't  espe- 
cially complex.  In  fact,  you're  very 
limited  in  what  you  can  do.  Imag- 
ine writing  a  program  with  only 
PEEK,  POKE,  AND,  OR,  IF-THEN, 
GOSUB,  and  GOTO.  You're  also 
able  to  add,  subtract,  multiply  by 
two,  and  divide  by  two.  The  proper 
combination  of  small  ML  com- 
mands can  accomplish  amazing 
things,  however,  just  as  thousands 
of  small  bricks  can  be  made  into  a 
mansion. 

As  one  illustration  of  BASIC'S 
speed,  type  in  and  run  the  follow- 
ing one-line  program  for  the  64,  It 
switches  the  border  color  between 
white  and  red  as  fast  as  possible: 

10   POKE532e0,l!PQKE53280.2tGOT 
010 

Press  STOP  to  stop  the  pro- 
gram. Now  try  this  ML  program 
(also  for  the  64): 

10  F0RJ=49152T049164:READAtCK'= 

CK+A!POKEJ,A:NEXT 
20    IFCK01788THENPRI  NT  "PLEASE 

{ SPACE) CHECKING  YOUR  TYPI 

NG." 
30  SyS49152 
100  DATA169, 1,141, 32, 206, 234,1 

69 
110  DATA2,141,32,20a,20B,243 

The  machine  language,  slight- 
ly more  than  a  dozen  bytes  long,  is 
encoded  in  DATA  statements.  Press 


RUN/STOP-RESTORE  to  turn  it  off, 
A  TV  screen  is  redrawn  60 
times  a  second,  262  screen  lines 
(also  called  raster  lines)  at  a  time. 
Characters  are  eight  lines  taU,  so 
the  25  rows  need  200  lines,  with  62 
left  over  for  the  top  and  bottom 
screen  borders.  Multiplying  60 
screens  by  262  lines  tells  you  that 
roughly  15,000  raster  lines  are 
drawn  every  second.  If  you  look 
closely  at  the  top  or  bottom  border 
while  the  ML  program  is  running, 
you'll  see  that  the  border  color  is 
changing  approximately  eight 
times  per  line,  which  means  the 
machine  language  instructions  to 
switch  color  are  taking  only  about 
1/120,000  of  a  second.  That's  fast. 
Both  the  BASIC  and  ML  pro- 
grams take  over  the  64  while 
they're  running.  You  can't  list  a 
program  or  perform  a  calculation 
while  either  one  Is  busy  changing 
screen  colors.  Here's  where  we  call 
on  a  raster  interrupt,  which  gives 
control  of  the  computer  back  to  us. 

Waiting  For  A  Chance 

To  Interrupt 

The  6510  chip,  the  brains  of  the 
Commodore  64,  is  built  to  run  pro- 
grams. Once  in  a  while,  however,  it 
must  stop  what  it's  doing  to  interact 
with  the  outside  world.  Every  sixti- 
eth of  a  second,  the  processor  in  the 
64,  the  6510  chip,  puts  aside  what 
it's  doing  to  read  the  keyboard  and 
click  the  jiffy  clock. 

But  the  6510  can't  be  trusted  to 
automatically  perform  this  task;  left 
to  itself  it  would  continue  running 
whatever  program  was  in  memory, 
ignoring  the  keys  you  might  he 
pressing.  So  one  of  the  CIA  chips  is 
entrusted  with  an  alarm  clock;  60 
times  a  second  it  has  to  remind  the 
6510  that  it's  time  to  do  some 
things  like  checking  the  keyboard. 

This  reminder  is  an  interrupt 
request  (IRQ)  which  diverts  the  pro- 
cessor from  the  main  job  of  running 
a  program  for  a  short  while.  The 


normal  IRQ  that  checks  for  key- 
presses is  invisible  to  BASIC  and 
ML  programmers.  It's  automatic. 

There's  another  sort  of  IRQ, 
one  that's  programmable.  The  VIC 
chip,  which  handles  everything 
that's  printed  to  the  screen,  can  trig- 
ger an  interrupt  based  on  sprite  col- 
lisions, light  pen  input,  or  the  raster 
line  currently  being  drawn. 

The  raster  interrupt  program 
(in  the  Program  Listings  section) 
tells  the  VIC  chip  to  wait  for  some- 
thing to  happen  on  the  screen 
before  it  asks  the  CIA  chip  to  gener- 
ate an  interrupt.  Unlike  the  normal 
interrupt,  which  is  based  on  a  clock, 
a  raster  interrupt  sets  an  alarm  to  go 
off  when  a  certain  line  of  the  screen 
is  being  drawn.  At  that  point,  the 
processor  is  told  to  go  to  a  short  ML 
program  that  changes  the  border 
and  background  colors,  after  which 
it  returns  to  what  it  was  doing.  If  we 
set  the  alarm  to  go  off  at  .several 
places  on  the  screen,  we  can  create 
zones  of  color,  each  with  its  own 
border  and  background  color.  In 
between  interrupts,  the  processor 
can  run  regular  BASIC  programs. 

Being  able  to  change  the  screen 
color  might  not  seem  like  much,  but 
there  are  several  good  uses  for  the 
raster  interrupt  technique.  If  you've 
ever  seen  a  game  that  uses  more 
than  eight  sprites,  you've  seen  a 
raster  interrupt  in  action.  The  idea 
is  the  same  as  the  color  bar  pro- 
gram: You  set  the  interrupt  to  hap- 
pen at  a  certain  line  on  the  screen. 
Then  the  sprite  pointers  are 
changed,  so  the  video  chip  thinks 
the  sprites  are  at  a  new  location. 
The  split  screen  graphics  modes  on 
the  128  (GRAPHIC  2  and  GRAPH- 
IC 4)  also  rely  on  a  raster  interrupt. 
These  two  commands  allow  you  to 
create  a  hi-res  screen  on  the  top 
portion  of  the  screen,  with  a  text 
area  down  below. 
See  program  listing  on  page  108.    @ 
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Daisy  Wheel  Printer 

Silver  Reed  America  has  introduced  the 
EXP420,  a  letter-quality  daisy  wheel 
printer  that  prints  12  characters  per  sec- 
ond. The  EXP420  works  %vith  almost 
any  computer,  including  the  Commo- 
dore 64  and  128,  and  offers  super  and 
subscripts,  bold  and  shadow  print, 
auto-underline,  10  and  12  pitch  selec- 
tion, bidirectional  printing,  and  a  built- 
in  Commodore  and  parallel  interface. 
The  printer  also  comes  in  a  serial 
model. 

The  EXP420  printer  has  a  suggested 
retail  price  of  $299.95. 

Silver-Reed  America.  Inc.,  19600  S. 
Vermont  Ave.,  Torrance,  CA  90502. 
Circle  Reader  Service  Number  219. 


Spelling  Aid 

Whole  Brain  Spelling  from  SubL£)GIC 
teaches  you  a  method  for  learning  how 
to  spell.  It  includes  200  ten- word  lists  in 
six  different  categories — general,  a 
child's  garden  of  words,  fairy  tale,  sci- 
entific, medical,  and  business.  Color 
graphics  provide  positive  feedback.  For 
the  Commodore  64/128  with  one  disk 
drive  and  color  monitor. 

Whole  Brain  Spelling  is  available  for 
$29,95  plus  $2,00  shipping  and 
handling. 

SubWGIC  Corporation,  713  Edge- 
brook  Dr..  Champaign,  IL  61820. 
Circle  Reader  Service  Number  220, 

Disk  Cataloger 

Fastcat/64  is  a  machine  language  disk 
cataloger  for  the  Commodore  64,  SX- 
64,  and  128.  It  supports  multiple  cata- 
logs, each  containing  up  to  1200 
entries,  Fastcat/64  also  provides  auto- 
matic catalog  updating,  onsaeen  cata- 
log review,  status  reports  during 
cataloging,  and  a  variety  of  ways  to  ex- 
tract hardcopy  listings  of  catalog  en- 
tries. This  software  is  not  copy 
protected.  Requires  disk  drive;  printer 
and  color  monitor  are  optional, 

Fastcat/64  is  available  only  by  mail 
order  for  $20.00  .  A  demonstration  ver- 
sion is  available  for  $5,00. 

R.  /.  Biancosino,  38  S.  Ogle  Ave., 
Wilmington,  DE  19805. 
Circle  Reader  Service  Number  221. 
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KETEK's  Command  Center  for  the 
Commodore  128  computer  system. 

Command  Center  For 
Commodore  128 

Commodore  1 28  ownere  can  now  con- 
solidate  their  peripherals  into  one 
custom-designed  unit  recently  released 
by  KETEK. 

The  Command  Center  is  a  space- 
saving  cabinet  that  comes  complete 
with  its  own  built-in  drive/CPU  cool- 
ing fan,  telephone/modem  control 
switch,  master  AC  switch,  and  AC 
power  strip  with  six  outlets.  A  useful 
device  for  uncluttering  and  upgrading 
the  appearance  of  the  128  workspace, 
the  Command  Center  is  designed  to 
contribute  to  the  longevity  of  a  C-128 
system  by  protecting  the  system  from 
overheating.  In  addition,  the  Command 
Center  offers  line  noise  filtering  and 
protection  from  voltage  spikes  and 
power  surges. 

Suggested  retail  price  for  the  Com- 
mand Center  is  $149,95  plus  $3,50 
shipping  and  handling. 

KETEK,  P.O.  Box  203,  Oakdale,  lA 
52319. 
Circle  Reader  Service  Number  222. 


Programming  Tool  Kit,  Compiler 

SM  Software  has  introduced  Gnome 
Speed,  a  BASIC  compiler  for  the  Com- 
modore 128  computer,  and  Gnome  Kit,  a 
programming  tool  kit  for  the  Commo- 
dore 64  and  128  computers. 

Gnome  Speed  compiles  virtually  all 
BASIC  7,0/2.0  commands  and  func- 


tions. Programs  can  be  as  large  as  1,999 
linos,-  and  have  up  to  8000  jumps  and 
500  distinct  variable  names.  A  number 
of  BASIC  commands,  such  as  IF- 
THEN-ELSE,  are  enhanced.  The  com- 
piler checks  for  coding  errors,  and  has 
an  option  to  list  to  the  printer.  Backups 
are  possible,  since  the  program  is  not 
copy-protected. 

Gnome  Kit  is  a  machine  code  pro- 
gram that  contains  programming,  struc- 
turing, and  debugging  aids  for  the  64 
and  128  (64  and  128  versions  on  same 
disk).  It  contains  not  only  BASIC  aids, 
but  also  a  full  assembler/ disassembler 
and  editor  for  machine  language  pro- 
grammers. The  program's  B  Facility  lets 
you  restructure  your  BASIC  programs 
with  RENUMBER,  MERGE,  and  AP- 
PEND commands.  FIND  revises  a  pro- 
gram by  finding  variables,  commands, 
text  shrings,  and  line  references.  HELP 
and  TRACE  debugging  commands  are 
included. 

The  M  Facility  in  Gnome  Kit  lets 
you  create  machine  language  programs 
with  the  assembler/disassembler.  Code 
can  be  input/output  as  hexadecimal/ 
decimal,  byte,  low/high  byte,  or  ASCH. 
Extensive  restructuring  and  debugging 
tools  are  also  included.  The  F  Facility, 
for  advanced  programmers,  offers  di- 
rect access  to  disk  drive  memory  and 
the  disk  itself.  You  can  extend  DOS 
with  user  routines  and  restore  corrupt- 
ed disks,  among  other  functions.  Gnome 
Kit  is  not  copy -protected. 

Suggested  retail  prices  are  $39.95 
for  Gnome  Kit  and  $59.95  for  Gnome 
Speed. 

SM  Software,  Inc.,  P.O.  Box  27, 
Mertztown,  PA  19539-0027. 
Circle  Reader  Service  Number  223, 

Software  Programs 
From  Mindscape 

Several  new  software  packages  for  the 
Commodore  64  have  been  introduced 
by  Mindscape.  Bop'n  Wrestle  is  a  three- 
dimensional  combat  sports  simulation 
for  pro  wrestling  enthusiasts.  Using 
either  a  joystick  or  the  keyboard,  one  or 
two  players  battle  for  the  World  Cham- 
pionship Belt. 

As  Captain  Johnny  jimbo-Baby 
McGibbits,  you  must  fly  your  Whiz- 
bang  Gizmo  DHX-1   Attack  Chopper 


through  Gnemy  air  space  to  reach  tar- 
gets designed  to  destroy  the  Mad  Lead- 
er's military  force.  Three  missions 
combine  helicopter  flight  simulation 
and  military  ground  action.  You  are 
aided  by  your  flight  manual,  secret 
communication  code  names,  mission 
information,  weapons,  film,  and  pocket 
edition  of  The  McGibbits  Guide  to 
Ground  Installation  Infiltration. 

The  object  of  Spell  of  Destruction  is 
to  enter  the  Castle  of  Illusions,  find  the 
Prime  Elemental,  and  destroy  it  with  a 
single  spell.  Your  quest  takes  you 
through  over  70  locations  with  scrolling 
3-D  graphics  and  music. 

Great  British  Software,  Volume  I 
combines  three  games  on  one  disk.  In 
Brian  Bloodaxe  you  invade  Britain  and 
seek  the  crown  jewels  among  over  100 
puzzle-filled  screens.  You  travel 
through  45  caverns  of  death  and  400 
scrolling  screens  to  fight  the  Monster  of 
the  Apocalypse  in  Revelation.  And  in 
Quovadis,  you  battle  the  Dark  Lord  to 
free  humankind  , 

Bop'n  Wrestle,  Infiltrator,  and  Spell 
of  Destruction  have  a  suggested  retail 
price  of  $29.95  each.  Great  British  Soft- 
ware has  a  retail  price  of  $14,95, 

Mindscape,  Inc.,  3444  Dundee  Rd., 
Northbrook,  IL  60062. 
Circle  Reader  Service  Number  224. 


Hardware  From 
Master  Software 

Master  Software  has  introduced  four 
hardware  interconnection  products  for 
Commodore  personal  computers.  You 
can  place  port  devices  in  more  conven- 
ient locations  with  Modem  Master,  a 
four-foot  extender  for  the  user  port  of 
the  VIC'20,  Commodore  64,  SX-64, 
Plus/4,  and  12S,  The  extender  is  made 
of  tangle-proof  ribbon  cable  and  has 
keyed  connectors  to  prevent  incorrect 
installation. 

The  Modem  Master  Plus  has  all  the 
features  of  Modem  Master,  plus  a  buff- 
ered system  reset  switch  that  resets  the 
Commodore  64  and  SX-64  and  VIC-20 
in  case  of  computer  lock-up.  There  are 
programs  included  to  help  recover  the 
BASIC  program  in  memory  at  the  time 
of  the  lockup. 

You  can  use  two  printers  with  one 
computer  when  you  use  Y-Not,  a  six- 
foot  Y  cable.  Y-Not  contains  one  male 
six-pin  plug  and  two  female  six-pin 
jacks  that  fit  the  six-pin  serial  port  of  all 
Commodore  computers. 

The  80  Mono  Cable  lets  you  use 
the  Commodore  128's  80-column  mode 
without  an  RGB  monitor.  This  six-foot 
cable  plugs  into  the  RGBI  port  of  the 
computer  and  the  video  input  jack  of 
the  monitor  to  produce  an  80  column 
monochrome  display  on  any  composite 
color  or  monochrome  monitor. 


List  price  for  Modem  Master  is 
$29.95  and  $34.95  for  Modem  Master 
Plus.  Y-Not  retails  for  $15.00  and  the 
80  Mono  Cable  is  priced  at  $9.00. 

Mttster  Software,  6  Hillery  Ct.,  Ran- 
datlstown,  MD  21133. 
Circle  Reader  Service  Number  225. 


128  Software  From  Abacus 

Abacus  Software  has  released  two  new 
software  packages  for  the  Commodore 
128.  Cadpak-12S  is  the  128  version  of 
Cadpak-64,  a  computer-aided  design 
(CAD)  drawing  and  design  package. 
Cadpak-12S  features  accurately  scaled 
output,  accupoint  positioning,  four- 
screen  detail,  and  support  of  any  high- 
quality  lightpen. 

Super  C  Version  3  is  the  128  version 
o(  Super  C  for  the  C-64.  ThisC  language 
includes  complete  implementation  of  K 
&  R  definition,  graphics  and  math  li- 
braries, RAM  disk  support,  Unix-like 
shell,  and  machine  language  interface. 

Cadpak-I2$  and  Super  C  Version  3 
retail  for  $59.95  each. 

Abacus  Software,  P.O.  Box  7219, 
Grand  Rapids,  Ml  49510. 
Circle  Reader  Service  Number  226. 


Timeworks'  128  Spreadsheet 

Timeworks  has  released  an  enhanced 
version  ofSwiftcalc  128  for  the  Commo- 
dore 128,  This  electronic  spreadsheet 
for  home  and  business  use  features 
high  resolution  graphics,  swiftkey  mac- 
ros, swift-DOS,  and  multi-level  sorting. 
It  can  be  interfaced  with  Timeworks' 
Word  Writer  128  and  Data  Manager  128 
and  uses  an  80-column  monitor. 

Suggested  retail  price  for  Swiftcalc 
123  is  $69.95.  Backup  disks  for  Time- 
works  registered  users  are  available  for 
$14,70. 

Timetoorks,  444  Lake  Cook  Rd.,  Deer- 
field,  IL  60015. 
Circle  Reader  Service  Number  227. 


New  Software  From  Firebird 

Three  new  software  packages  are  now 
available  from  Firebird,  Colossus  Chess 
IV  is  a  two-  and  three-dimensional  dis- 
play chess  program  that  supports  all 
rules  of  chess,  including  under-promo- 
tions,  the  fifty-move  rule,  and  all  draws 
by  repetition.  There  are  mulHple  diffi- 
culty levels  as  well  as  provisions  for 
saving  the  games  and  recreating  previ- 
ous board  settings.  The  package  in- 
cludes an  instruction  manual  and 
classic  game  libraries  on  disk.  A  disk 
drive  is  required;  joystick  is  optional. 

The  Arc  of  Yesod  is  a  moon-based 
action  adventure  in  which  the  player 
must  overcome  numerous  obstacles  in 
order  to  locate  and  destroy  a  device 
buried  in  the  lunar  caverns. 


The  companion  adventure  to  The 
Arc  of  Yesod,  The  Nodes  of  Yesod,  also 
takes  place  on  the  moon.  There  are  sev- 
eral twists  to  this  adventure  on  the  op- 
posite side  of  the  flippy  disk.  Both  lunar 
adventures  include  animation,  sound, 
and  music.  Joystick  is  optional. 

Colossus  Chess  IV  has  a  suggested 
retail  price  of  $34,95.  The  Arc  of  Yesod 
and  The  Nodes  of  Yesod  retail  for  $19,95 
on  one  disk. 

Firebird  Licensees,  74  N.  Central 
Ave.,  Ramsc}/,  Nf  07446. 
Circle  Reader  Service  Number  228. 


The  Print  Shop  Companion 

The  Print  Shop  Companion  from  Brflder- 
bund  Software  adds  even  more  design 
tools  to  Brdderbund's  The  Print  Shop, 
New  features  include  the  multi-tool 
Graphic  liditor-l-,  a  font  editor,  a  border 
editor.  Tile  Magic,  Creature  Maker,  Cal- 
endar Maker,  and  a  fast  load  utility. 
This  enhancement  adds  12  new  fonts, 
50  new  borders,  24  numeric  graphics, 
and  a  set  of  bonus  graphics  to  The  Print 
Shop. 

The  Print  Shop  Companion  for  the 
Commodore  64/128  requires  64K 
memory,  a  disk  drive,  joystick,  and  The 
Print  Shop. 

Suggested  retail  price  is  $34.95, 
Brederbund  Software,  Inc.,  17  Paul 
Dr.,  San  Rafael,  CA  94903-2101. 
Circle  Reader  Service  Number  229, 


Bowting  Game  From  Access 

Compete  in  a  bowling  league  with  up  to 
eight  different  bowlers  with  Tenth 
Frame  from  Access  Software,  This 
bowling  simulator  incorporates  com- 
puterized scoring,  sound  effects,  graph- 
ics, 3-D  animation,  and  multiple  levels 
of  play  into  a  bowling  game  for  the 
Commodore  64/128. 

Tenth  Frame  is  on  disk  and  a  joy- 
stick is  required. 

Suggested  retail  price  is  $39.95. 

Access  Software,  Inc.,  2561  S.  1560 
West,  Woods  Cross,  UT  84087. 
Circle  Reader  Service  Number  230. 


Two-On-Two  Basketball  Action 

Teamwork  is  the  key  in  GBA  Champion- 
ship BasketbalL  Two-on-Two  from  Ga- 
mestar.  This  basketball  simulator 
allows  one  or  two  players  to  play  teams 
of  two  against  each  other  or  the  com- 
puter. Each  team  can  take  part  in  prac- 
tice sessions,  two-on-two  competition, 
or  league  competition  in  the  Gamestar 
Basketball  Association. 

A  two-man  team  consists  of  a  pri- 
mary player  who  is  given  a  playing 
style  by  the  computer  user  and  a  sec- 
ondary player  drafted  from  a  list  of  ten 
basketball  superstars.  Court  action  is 
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enhanced  by  graphics  and  background 
crowd  sounds.  Game  statistics  are  com- 
piled on  the  sports  page  of  the  Gamestar 
Gazette. 

Available  for  $34.95  for  the  Com- 
modore 64/128. 

Camcsiar/Activisiou,  !>it:.,  2350 
Bayshorc  Frontage  Rd.,  Mountain  View, 
CA  94043. 
Circle  Reader  Service  Number  231. 


Little  Black  Book 
Data  Management 

Computer  Management  Corporation's 
NamePro  is  a  database  management 
program  that  lets  you  maintain  a  list  of 
up  to  500  names  with  addresses,  phone 
numbers,  and  up  to  five  comments  per 
name  on  the  Commodore  64.  You  can 
sort  the  names  into  eight  different  cate- 
gories and  print  the  list  onto  cards, 
mailing  labels,  regular  paper,  or  a  spe- 
cial pocket-size  phone  book.  A  vinyl 
cover  is  included  for  your  phone  book. 

A  utility  program  subdivides  the 
database  if  you  need  to  store  more  than 
500  names. 

NamcPro  retails  for  $24.95. 

Comimter  Management  Corporation, 
P.O.  Box  4819,  Walnut  Creek,  CA  94596. 
Circle  Reader  Service  Number  232. 


Machine  Language  Editor  And 
Assembler  For  C-128 

Hughes  Associates  has  announced  the 
availability  of  the  Freeilom  Assembler 
and  Freedom  Editor  for  the  Commodore 
128. 

The  Freedom  Assembler-128  is  a 
symbolic  assembler.  Its  cartridge  format 
allows  you  to  leave  it  plugged  in  all  the 
time  if  you  like,  even  while  other  pro- 
grams are  running.  The  assembler  takes 
advantage  of  the  1 28's  speed  and  mem- 
ory capacity.  It  retails  for  $49.95.  The 
Freedom  Editor-128  is  a  companion  edi- 
tor program  that  starts  where  the  Com- 
modore 128  leaves  off.  All  the  resident 
128  commands  plus  25  more  --  like 
COPY,  BINARY,  RESAVE,  and 
SCREEN  DUMP  —  simplify  program- 
ming chares.  It  retails  for  S29.95. 

Both  programs  are  also  available  in 
Commodore  64  format.  The  Freedom 
Assemhler-64  is  $39.95,  and  the  Freedom 
Editor-Si  is  $29.95. 

Hughes  Associates,  45341  Harmony 
Ln.,  Belleville.  Mi  4SU1. 
Circle  Reader  Service  Number  233. 


3-D  Adventure  Game  For 
Commodore  64 

Mindscape  has  announced  the  release 
of  Fairlight,  a  three-dimensional  graph- 
ic adventure  game  for  the  Commodore 
64.  The  game  takes  place  in  the  mythi- 
cal Land  of  Fairlight,  a  once  beautiful 
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and  radiant  place  that  has  lost  its  magic. 
As  Ivar,  it  is  your  mission  to  find  the 
powerful  Book  of  Light  and  restore  the 
Land  of  Fairlight  to  its  former  glory. 
Fairlight  will  be  available  in  August  at  a 
suggested  retail  price  of  $29.95. 

Mindscape,  Inc.,  3444  Dundee  Rd., 
Northbrook,  IL  60Q62. 
Circle  Reader  Service  Number  231. 


Computerized  Guitar  Tutorial 

GIT  guitar  school  instructors  Don  Mock 
and  Dan  Kessler  have  developed  Big 
Ears  INTERVALS,  an  ear  training  pro- 
gram for  aspiring  guitarists.  Accompa- 
nied by  a  20-page  instructional  booklet, 
the  program  was  designed  to  be  an  ef- 
fective learning  tool  for  guitarists  of  all 
levels  of  ability. 

Guitar  neck  fingerboards  display 
the  intervals,  and  the  64's  3-voice  inter- 
nal synthesizer  or  MlDI-out  capabilities 
perform  them.  The  user  inputs  an  an- 
swer with  joystick  or  keyboard,  and  re- 
ceives an  immediate  CORRECT  or 
INCORRECT  display.  To  make  track- 
ing progress  easy  and  effective,  a  score 
graph  displays  intervals  tested  and  the 
total  score.  Diatonic,  chromatic,  and 
compound  intervals  are  taught. 

Big  Ears  INTERVALS  is  available 
for  $35  plus  $1.25  postage  and 
handling. 

MI  Instructor  Series,  P.O.  Box  80541, 
Seattle,  WA  98108. 
Circle  Reader  Service  Number  235. 


Foreign  Language  Data  Disks 
For  Remember! 

DesignWare  has  released  a  French  vo- 
cabulary disk  and  Spanish  vocabulary 
disk  for  use  with  Rememberl.  Each  disk 
includes  over  650  words. 

Remember!  is  a  learning  tool  that 
helps  students  study  and  learn  facts, 
lists,  or  relationships  in  almost  any  sub- 
ject through  various  study  options  built 
into  the  program.  While  students  can 
easily  enter  their  own  study  material, 
DesignWare  has  received  numerous  re- 
quests for  supplemental  data  disks,  in- 
cluding foreign  language  vocabulary 
and  SAT  preparation.  Other  data  disks 
are  expected  to  be  available  later  this 
year. 

Each  of  the  foreign  language  disks 
retails  for  $19.95. 

DesignWare,  185  Berry  St.,  San  Fran- 
cisco, CA  94107. 
Circle  Reader  Service  Number  236. 

Solve  The  Puzzle  And 
Win  $50,000 

Rush  Ventures,  the  North  American 
distributor  of  Great  Britain's  popular 
Domark  computer  games,  has  an- 
nounced a  contest  in  conjunction  with 


the  U.S.  launch  of  the  company's  game 
line. 

Eureka!,  the  first  game  to  be  re- 
leased here,  consists  of  five  linked  ad- 
ventures that  take  the  player  on  a 
journey  through  time,  starting  with 
prehistoric  times,  on  to  Nero's  Rome, 
Arthurian  Britain,  World  War  II  and 
Colditz  prison,  and  winding  up  in  the 
present  with  n  007-type  spy  adventure. 
The  object  of  the  game  is  to  defeat  ene- 
mies in  each  adventure  and  save  the 
world  from  destruction. 

But  solving  the  adventures  is  only 
part  of  the  challenge.  Eureka!  comes 
with  an  illustrated  booklet  containing 
riddles  that  give  clues  to  the  final  solu- 
tion. With  every  riddle  unraveled,  the 
player  builds  up  a  secret  telephone 
number.  The  first  person  to  discover  it 
and  dial  it  wins  $50,000.  (A  similar  con- 
test was  held  in  the  U.K.,  and  a  15-year- 
old  boy  solved  it.)  The  contest  starts 
July  4,  1986,  and  runs  for  twelve 
months. 

Suggested  retail  price  for  Eureka!  is 
$24.99.  Rush  Ventures  will  also  be  re- 
leasing several  other  Domark  titles  in 
upcoming  months,  including  View  To  A 
Kill,  Friday  The  13th,  Codenamc  MAT  11, 
and  Gladiator.  All  are  expected  to  retail 
for  $22.99, 

Rush  Ventures,  Inc.,  P.O.  Box  8079, 
Blaine,  WA  98230 
Circle  Reader  Service  Number  237, 


Murder  Mystery  On 
The  Mississippi 

Activision  has  released  Murder  On  The 
Mississippi,  a  graphics-and-text  adven- 
ture set  on  a  Mississippi  riverboat  in  the 
19th  century.  As  Sir  Charles  Foxworth, 
a  famous  British  sleuth  who  discovers 
that  a  murder  has  been  committed,  it  is 
your  job  to  find  the  murderer  before  the 
boat  docks  in  New  Orleans, 

Adam  Bellin,  the  program's  devel- 
oper, has  designed  a  unique  user  inter- 
face that  is  completely  joystick-driven. 
During  the  Delta  Princess'  three-day 
journey  down  the  Mississippi,  Fox- 
worth  and  his  constant  companion  Re- 
gis Phelps  must  explore  the  riverboat's 
four  decks  and  24  rooms  where  they 
will  cross-examine  eight  colorful  char- 
acters. Building  the  case  correctly—ex- 
amining evidence  and  thoroughly 
questioning  suspects — is  a  must,  since  a 
false  accusation  may  result  in  serious 
consequences  for  Sir  Charles. 

Murder  On  The  Mississippi  is  avail- 
able for  the  Commodore  64  at  a  sug- 
gested retail  price  of  $34.95. 

Activision,  Inc.,  2350  Bayshore 
Frotitage  Rd.,  Mountaitt  View,  CA  94043. 
Circle  Reader  Service  Number  238. 
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Modifications  and  Corrections 


•  The  first  portion  of  "Disk  File 
Arcliiver"  (December  1985)  was 
scrambled;  the  program  does  not 
work  as  listed.  We  regret  any  incon- 
venience this  may  have  caused  our 
readers.  Herewith  the  correct  list- 
ing. Type  it  in  with  the  current  ver- 
sion  of  MLX,  using  a  starting 
address  of  0801  and  ending  address 
of  09B8. 


0B01I0B 


0B09 
0611 
0619 
0B21 
0829 
0831 
0839 
0841 
0849 
0851 
0aS9 
0661 
0869 
0071 
0679 
0661 
0869 
0691 
0899 
06A1 
06A9 
0BB1 
06B9 
0BC1 
08C9 

08  Dl 
08D9 
08E1 
0aE9 
06F1 
08F9 
0901 
0909 
0911 
0919 
0921 
0929 
0931 
0939 
0941 
0949 
0951 
0959 
0961 
0969 
0971 
0979 
0981 
0989 
0991 
0999 

09  Al 
09A9 
09B1 


31 

02 

4C 

03 

A9 

46 

F4 

03 

4C 

BC 

ED 

57 

03 

20 

CF 

09 

68 

B0 

4E 

49 

4A 

3C 

3C 

09 

09 

10 

34 

8D 

03 

CF 

20 

03 

30 

8D 

A2 

57 

9D 

AS 

A2 

3F 

A6 

80 

A2 

FF 

0F 

A9 

20 

68 

30 

4D 

ID 

46 

20 

47 


08  00 
00  00 
20  18 
A0  08 
60  20 
0D  20 
20  D2 
20  66 
A9  A0 
3A  06 
65  03 
F5  A9 

09  20 
4C  3A 
CF  FF 
FF  C9 
A9  20 

10  FA 
68  Bl 
03  88 
03  8D 
03  A0 
03  88 
A0  03 
20  68 
99  3C 
F4  A9 
8D  4A 
59  03 
20  BD 
FF  C9 
68  09 
CE  59 

D0  oa 

59  03 
3C  A0 
09  20 

A9  ea 

FE  20 
08  20 
A0  03 
2D  A4 
65  9D 

08  A8 
A2  0F 
20  C3 
00  20 
CF  FF 

09  60 
3A  0D 
45  ID 
ID  ID 
49  4C 
34  4F 
0D  00 


00  9E 
00  A9 
06  4C 
8E  3  2 
CF  FF 
D2  FF 
FF  68 

09  A2 
A0  09 
A5  BB 
A5  B7 
00  20 
CF  FF 

08  C9 
C9  33 
0D  D0 
A0  27 
A4  04 
02  99 

10  F5 
Sa  03 

02  B9 
10  F7 
20  BD 

09  A0 

03  99 
3D  8D 

03  as 

A9  IE 

FF  20 

32  90 

20  71 

03  AD 

A9  20 

A5  04 

03  20 

68  09 

A0  09 

D2  FF 

BA  FF 

20  BD 

2E  20 

4C  5B 

20  BA 

20  C6 

FF  20 

BD  FF 

C9  00 

00  52 

91  52 

ID  ID 

ID  ID 

45  4E 

4P  20 

00  00 


32  30 
0A  6D 
94  E3 
03  8C 
20  CF 
20  CF 
C9  0D 
80  6C 
20  IE 
85  02 
85  04 
BD  FF 
C9  32 
36  D0 
D0  AE 
F9  20 
99  3C 
C0  013 
3F  03 
A9  2E 
A9  34 
88  09 
A9  0F 
FF  20 
02  D9 
4B  03 
4B  03 
FE  Ag 
A2  3C 
57  09 
02  C6 
09  CE 
59  03 
BD  58 
IB  69 
BD  FF 
A9  00 
20  IE 
A9  02 
A5  04 
FF  A9 
oa  FF 
08  A9 
FF  20 
FF  60 
CC  FF 
20  57 
D0  F9 
30  3A 
45  4E 
ID  ID 
2E  00 
41  40 
4C  4F 
00  00 


36  EC 
82  C4 
A2  CC 
33  4B 
FF  EB 
FF  A2 
D0  ID 
00  59 
AB  0C 
A5  07 
20  07 
20  2B 
B0  9C 
B2  51 
20  7C 
68  92 
03  A9 
B0  75 
99  DB 
ao  E3 
60  03 
99  6F 
A2  D9 
57  F7 
85  02 
68  05 
A9  79 
33  8F 
A0  9E 
20  CB 
FE  5F 
4A  EE 
C9  46 
03  06 
12  60 
20  E7 
65  20 
AB  A0 
AS  5A 
A2  8F 
2B  E9 
A9  7F 
0P  DA 
C0  AC 
A9  A0 
60  18 
09  70 
20  EB 
53  31 
41  82 
ID  C5 
0D  AS 
45  5E 
4E  DE 
00  AA 


•  "The  Coordinator"  (March) 
works  as  described.  Program  5, 
"Save/Load  Subroutine"  does  not 
properly  preserve  the  VIC  chip  reg- 
isters when  files  are  saved  to  disk, 
however.  This  does  not  directly  af- 
fect graphics  files  loaded  from  with- 
in The  Coordinator. 

Adding  line  292  and  modify- 
ing line  315  as  shown  below  re- 
stores the  option  of  directly  loading 
picture  files  created  by  The  Co- 
ordinator. 

MF  292  PRINT"  SCREEN  RETURNS  T 
O  DISPLAY  FOR  SAVE"! FOR 
TD=0TO2000 :NEXTsG0SUB18 
5 

KF    315    SF=liGOSUB165!SF-0iPRIN 
TE?" { DOWN H RIGHT) {RVS} 
[SPACE] SAVE    COMPLETED 
£OFF}":FORTD'=0TO2000:NE 
XT!GOTO340 

Once  the  save/load  routine 
has  been  fixed,  you  can  use  the  fol- 
lowing stand-alone  program  to  load 
and  display  any  Coordinator  pic- 
tures saved  to  tape  or  disk.  This 
routine  may  be  used  as  is,  without 
any  need  to  load  The  Coordinator 
or  the  ancillary  programs.  (Tape  us- 
ers should  change  the  8  to  1  in  line 
20.) 

GG    1   ON-(A=l)-2*(A=2)-3*(A=3)- 

4*(A=4)GOTO20,20,30,40 
BH    2    PRINTCHR? ( 147 }: INPUT" 

1  DOWN H RIGHT) ENTER    COORD 

(space) FILENAME"; N5 
CD    3    PRINT "(DOWN) (right] PRESS 

( SPACE )M    IF   MULTICOLOR,    N 
IF   NOT" 
AF   4    GETR5tIFR$<"M"ORR5>"N"THE 

N4 
BH    5    M=ASC(RS) -76:  PRINT  "(DOWN) 

{RIGHTJPRESS    bank    (0,1,2, 

3)" 
CH    e   GETflA$;IFHAS=""THEN6 
EF    7    BA=ASC(BA$) jIFBA<480RBA>S 

1THEN6 
EB   8    8A=BA-48 
QF    20    A=A+1:PS=STRS(A) :PS=RIGH 

T5tP5,l) :LOADP5+N5,6,l 
EA  30  IF  A=3ANDM=1THEN20 
EK  40  POKE5657e, (PEEK{ 56576) AN 

D252)OR(3-BA) 
AE  50  GOTO50 


•  Some  readers  have  had  difficulty 
using  the  Find  (SHIFT-F)  command 
in  "Mini-Filer."  The  program 
searches  forward  in  memory,  so 
before  using  Find,  you  should  go  to 
the  first  record  in  the  file.  SHIFT-F 
will  find  the  first  record  that  match- 
es. If  you  use  the  command  a  sec- 
ond dme,  it  will  find  the  second 
record,  and  so  on.  The  reason  Mini- 
Filer  doesn't  automarically  start  at 
the  beginning  of  the  file  is  that  if  it 
did  so,  it  would  find  only  the  first 
match  (the  first  Johnson  entry,  but 
not  any  other  Johnsons,  for 
example). 

Reader  Timothy  W.  Williams 
has  suggested  that  the  screen  color 
combination  is  not  ideal,  especially 
if  you  use  a  television.  To  change 
Mini-Filer,  he  suggests  POKEing 
2062  with  your  preferred  border 
color  and  POKEing  2084  with  a  dif- 
ferent screen  color. 

•  A  porfion  of  line  0869  is  missing 
from  "Meteor  Strike"  (July): 

0669100    00    IB    7D    36    06    8D   00    75 

•  An  extraneous  question  mark  ap- 
pears in  "Directory  Filer"  (April). 
The  last  command  on  line  1040 
should  be  GOTO  840,  not  GOTO 
84?0.  Also,  some  readers  were  sty- 
mied by  the  {STOP}  in  line  880. 
This  is  the  unshifted  RUN/STOP 
key.  When  typed  inside  quotation 
marks,  {STOP}  appears  as  a  re- 
versed letter  C,  Finally,  Plus/4  us- 
ers who  were  unable  to  type  {Fl}, 
because  of  the  Plus/4's  predefined 
function  keys,  should  use  the  KEY 
command  to  change  fl  to  CHR$ 
(133).  For  more  details  about  KEY, 
see  this  month's  "Gazette  Feed- 
back." 

•  "TurboCopy"  (April)  works  as 
published  with  the  1541  disk  drive, 
for  which  it  was  designed,  but  does 
not  work  with  the  1571. 
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COMPUTE!'s  GAZETTE 
Author  Guide 


Here  are  some  suggestions  which  serve  to  improve 
the  speed  and  accuracy  of  publication  for  prospective 
authors.  COMPUTEl's  GAZETTE  is  primarily  interested  in 
new  and  timely  articles  on  the  Commodore  128,  64, 
Plus/4,  16,  and  VIC-20.  We  are  much  more  concerned 
with  the  content  of  an  article  than  with  its  style,  but 
articles  should  as  be  clear  and  well-explained  as 
possible. 

The  guidelines  below  will  permit  your  good  ideas 
and  programs  to  be  more  easily  edited  and  published: 

1.  The  upper  left  comer  of  the  first  page  should 
contain  your  name,  address,  telephone  number,  and 
the  date  of  submission. 

2.  The  following  information  should  appear  in  the 
upper  right  corner  of  the  first  page.  If  your  article  is 
specifically  directed  to  one  model  of  computer,  please 
state  the  model  name.  In  addition,  please  indicate  the 
memory  requirements  of  programs. 

3.  The  underlined  dtle  of  the  article  should  start 
about  2/3  of  the  way  down  the  first  page, 

4.  Following  pages  should  be  typed  normally, 
except  that  in  the  upper  right  corner  there  should  be 
an  abbreviation  of  the  title,  your  last  name,  and  the 
page  number.  For  example:  Memory  Map/Smith/2, 

5.  All  lines  within  the  text  of  the  article  must  be 
double-  or  triple-spaced.  A  one-inch  margin  should  be 
left  at  the  right,  left,  top,  and  bottom  of  each  page.  No 
words  should  be  divided  at  the  ends  of  lines.  And 
please  do  not  justify.  Leave  the  lines  ragged. 

6.  Standard  typing  or  computer  paper  should  be 
used  {no  erasable,  onionskin,  or  other  thin  paper)  and 
typing  should  be  on  one  side  of  the  paper  only 
(upper-  and  lowercase). 

7.  Sheets  should  be  attached  together  with  a 
paper  clip.  Staples  should  not  be  used. 

8.  If  you  are  submitting  more  than  one  article, 
send  each  one  in  a  separate  mailer  with  its  own  tape 
or  disk. 

9.  Short  programs  {under  20  lines)  can  easily  be 
included  within  the  text.  Longer  programs  should  be 
separate  listings.  It  is  essetitial  that  we  have  a  copy  of 
the  program,  recorded  twice,  on  a  tape  or  disk.  If  your 
article  was  written  with  a  word  processor,  we  also 
appreciate  a  copy  of  the  text  file  on  the  tape  or  disk. 
Please  use  high-quality  10  or  30  minute  tapes  with 
the  program  recorded  on  both  sides.  The  tape  or  disk 
should  be  labeled  with  the  author's  name  and  the  title 
of  the  article.  Tapes  are  fairly  sturdy,  but  disks  need 

to  be  enclosed  within  plastic  or  cardboard  mailers 
(available  at  photography,  stationery,  or  computer 
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supply  stores). 

10.  A  good  general  rule  is  to  spell  out  the  numbers 
zero  through  ten  in  your  article  and  write  higher 
numbers  as  numerals  (1024).  The  exceptions  to  this 
are:  Figure  5,  Table  3,  TAB(4),  etc.  Within  ordinary 
text,  however,  the  zero  through  ten  should  appear  as 
words,  not  numbers.  Also,  symbols  and  abbreviations 
should  not  be  used  within  text:  use  "and"  (not  &), 
"reference"  (not  ref.),  "through"  (not  thru). 

11.  For  greater  clarity,  use  all  capitals  when  refer- 
ring to  keys  (RETURN,  CTRL,  SHIFT),  BASIC  words 
(LIST,  RND,  GOTO),  and  the  language  BASIC.  Head- 
lines and  subheads  should,  however,  be  initial  caps 
only,  and  emphasized  words  are  not  capitalized.  If 
you  wish  to  emphasize,  underline  the  word  and  it  will 
be  italicized  during  typesetting. 

12.  Articles  can  be  of  any  length — from  a  single- 
line  routine  to  a  multi-issue  series.  The  average  article 
is  about  four  to  eight  double-spaced,  typed  pages. 

13.  If  you  want  to  include  photographs,  they 
should  be  either  5X7  black  and  white  glossies  or 
color  slides. 

14.  We  do  not  consider  articles  which  are  submit- 
ted simultaneously  to  other  pubUshers.  If  you  wish  to 
send  an  article  to  another  magazine  for  consideration, 
please  do  not  submit  it  to  us, 

15.  COMPUTE!';;  GAZETTE  pays  between  $70  and 
$800  for  published  articles.  In  general,  the  rate  reflects 
the  length  and  quality  of  the  article.  Payment  is  made 
upon  acceptance.  Following  submission  (Editorial 
Department,  cOMPUTEl's  GAZETTE,  P.O.  Box  5406, 
Greensboro,  NC  27403)  it  will  take  from  two  to  four 
weeks  for  us  to  reply.  If  your  work  is  accepted,  you 
will  be  notified  by  a  letter  which  will  include  a  con- 
tract for  you  to  sign  and  return.  Rejected  manuscripts 
are  returned  to  authors  who  enclose  a  self-addressed, 
stamped  envelope. 

16.  If  your  article  is  accepted  and  you  have  since 
made  improvements  to  the  program,  please  submit  an 
entirely  new  tape  or  disk  and  a  new  copy  of  the  article 
reflecting  the  update.  We  cannot  easily  make  revisions 
to  programs  and  articles.  It  is  necessary  that  you  send 
the  revised  version  as  if  it  were  a  new  submission 
entirely,  but  be  sure  to  indicate  that  your  submission 
is  a  revised  version  by  writing,  "Revision"  on  the 
envelope  and  the  article. 

17.  COMPUTE!'s  GAZETTE  does  not  accept  unsolicited 
product  reviews.  If  you  are  interested  in  serving  on 
our  panel  of  reviewers,  contact  our  Features  Editor  for 
details. 
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How  To  Type 
COMPUTP/s  GAZETTE 


Each  month,  COMPUTEI's  GAZETTE 
publishes  programs  for  the  Com- 
modore 128,  64,  Plus/4,  16,  and 
■VIC-20,  Each  program  is  clearly 
marked  by  title  and  version.  Be  sure 
to  type  in  the  correct  version  for 
your  machine.  All  64  programs  run 
on  the  128  in  64  mode.  Be  sure  to 
read  the  instructions  in  the  corre- 
sponding article.  This  can  save  time 
and  eliminate  any  questions  v/hich 
might  arise  after  you  begin  typing. 

We  frequently  publish  two 
programs  designed  to  make  typing 
easier:  The  Automatic  Proofreader, 
and  MLX,  designed  for  entering 
machine  language  programs. 

When  entering  a  BASIC  pro- 
gram, be  especially  careful  with 
DATA  statements  as  they  are  ex- 
tremely sensitive  to  errors.  A 
mistyped  number  in  a  DATA  state- 
ment can  cause  your  machine  to 
"lock  up"  (you'll  hove  no  control 
over  the  computer).  If  this  happens, 
the  only  recourse  is  to  turn  your 
computer  off  then  back  on,  erasing 
whatever  was  in  memory.  So  be 
sure  to  save  a  copy  of  your  program 
before  you  run  it.  If  your  computer 
crashes,  you  can  always  reload  the 
program  and  look  for  the  error. 


special  Characters     ^^ 

Most  of  the  programs  listed  in  each 
issue  contain  special  control  charac- 
ters. To  facilitate  typing  in  any  pro- 
grams from  the  gazette,  use  the 
following  listing  conventions. 

The  most  common  type  of  con- 
trol characters  in  our  listings  appear 
as  words  within  braces:  [DOWN^ 
means  to  press  the  cursor  down 
key;  (5  SPACES}  means  to  press 
the  space  bar  five  times. 

To  indicate  that  a  key  should 
be  shifted  (hold  down  the  SHIFT 
key  while  pressing  another  key), 
the  character  is  underlined.  For  ex- 
ample, A  means  hold  down  the 
SHIFT  key  and  press  A,  You  may 
see  strange  characters  on  your 
screen,  but  that's  to  be  expected.  If 
you  find  a  number  followed  by  an 
underlined  key  enclosed  in  braces 
(for  example,  {8  A}),  type  the  key 
as  many  times  as  indicated  (in  our 
example,  enter  eight  SHIFTed  A's). 

If  a  key  is  enclosed  in  special 
brackets,  B  1,  hold  down  the 
Commodore  key  (at  the  lower  left 
corner  of  the  keyboard)  and  press 
the  indicated  character. 

Rarely,  you'll  see  a  single  letter 
of  the  alphabet  enclosed  in  braces. 


This  can  be  entered  on  the  Com- 
modore 64  by  pressing  the  CTRL 
key  while  typing  the  letter  in 
braces.  For  example, 
press  CTRL-A.     ;^;^SS5 

The  Quote  Mode 

Although  you  can  move  the  cursor 
around  the  screen  with  the  CRSR 
keys,  often  a  programmer  will  want 
to  move  the  cursor  under  program 
control.  This  is  seen  in  examples 
such  as  {LEFT}  and  {HOME}  in 
the  program  listings.  The  only  way 
the  computer  can  tell  the  difference 
between  direct  and  programmed 
cursor  control  is  tlw  quote  tnode. 

Once  you  press  the  quote  key, 
you're  in  quote  mode.  This  mode 
can  be  confusing  if  you  mistype  a 
character  and  cursor  left  to  change 
it.  You'!]  see  a  reverse  video  charac- 
ter (a  graphics  symbol  for  cursor 
left),  In  this  case,  you  can  use  the 
DELete  key  to  back  up  and  edit  the 
line.  Type  another  quote  and  you're 
out  of  quote  mode.  If  things  really 
get  confusing,  you  can  exit  quote 
mode  simply  by  pressing  RETURN, 
Then  just  cursor  up  to  the  mistyped 
line  and  fix  it. 


When  You  Read: 
{CLR}  ;^ 

{HOME} 

(UP} 

(DOWN) 

{LEFT} 

{RIGHT} 

(RVS} 
(OFFi 
(BLK} 
(WHT5  ;. 


Press: 


See: 


SHirfj 


CLRmOME  I 


CLRfHOME  \ 


i^shift  1 1  i  crsr  j  [ 

[shiIt]  I^crsr— »| 
^::{^CRSH— I 

^,        [cTitl  j  [   I    \ 

{CYN}  [cTBLlf 


M 
U 


H 


(PUR) 
(CRN) 
{8LU} 
{VELt 

{  Fl  ) 

!  F2  ) 

(  O  ) 

I  W  1 

1  FS  1 

(  F6  ) 

i  F7  ! 

i  FS  ) 


u  Re 

ad: 

Press: 

CTRL 

5 

M 

i 

CTRL          6 

\V■.^ 

CTRL  1        7 

CTRL     1      S 

Sc^* 


Q 


when  You  Read: 

r 


Press: 


^CG* 


n 


.^pira 


SHiFT  I  \~lf 


SHiFT 


][Z 


For  Commodore  64  Only 

i   1  3  [cOMMODOJiE]  p    Q 

Ic  z  a  [commodoreJ  |T]  R 

e  5  jj  [coMMbrmll  ["s  |  ^ 

E  6  S  jcommotorT,  IT]  mi 

c  y  a  lajMMotroRE'l  [Tj  n 

p  3  a  ^$$$^$pOM"MOD5Ri]  [a]  " 
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The  Automatic  Proofreader 


s^y 


Philip  1.  Nelson,  Assistant  Editor 

"The  Automatic  Proofreader"  helps 
you  typo  in  program  listings  for  the 
128,  64,  Plus/4,  16,  and  ViC-20  and 
prevents  nearly  every  kind  of  typing 
mistake. 

Type  in  the  Proofreader  exactly  as 
listed.  Since  the  program  can't  check  it- 
self, type  carefully  to  avoid  mistakes. 
Don't  omit  any  lines,  even  if  they  con- 
tain unfamiliar  commands.  After  finish- 
ing, save  a  copy  or  two  on  disk  or  tape 
before  running  it.  This  is  important  be- 
cause the  Proofreader  erases  the  BASIC 
portion  of  itself  when  you  run  it,  leav- 
ing only  the  machine  language  portion 
in  memory. 

Next,  type  RUN  and  press  RE- 
TURN. After  announcing  v^hich  com- 
puter it's  running  on,  the  Proofreader 
displays  the  message  "Proofreader 
Active".  Now  you're  ready  to  type  in  a 
BASIC  program. 

Every  time  you  finish  typing  a  line 
and  press  RETURN,  the  Proofreader 
displays  a  two-letter  checksum  in  the 
upper-left  comer  of  the  screen.  Com- 
pare this  result  with  the  two-letter 
checksum  printed  to  the  left  of  the  line 
in  the  program  listing,  if  the  letters 
match,  it's  almost  certain  the  line  was 
typed  correctly.  If  the  letters  don't 
match,  check  for  your  mistake  and  cor- 
rect the  line. 

The  Proofreader  ignores  spaces  not 
enclosed  in  quotes,  so  you  can  omit  or 
add  spaces  between  keywords  and  still 
see  a  matching  checksum.  However, 
since  spaces  inside  quotes  are  al  most  al  - 
ways  significant,  the  Proofreader  pays 
attention  to  them.  For  example,  10 
PRLNT'THIS  IS  BASIC"  will  generate 
a  different  checksum  than  10 
PRINT"THIS  ISBA        SIC". 

A  common  typing  error  is  transpo- 
sition—typing two  successive  charac- 
ters in  the  wrong  order,  like  PIRNT 
instead  of  PRINT  or  64378  instead  of 
64738.  The  Proofreader  is  sensitive  to 
the  position  of  each  character  within  the 
line  and  thus  catches  transposition 
errors. 

The  Proofreader  does  not  accept 
keyword  abbreviations  (for  example,  ? 
instead  of  PRINT).  If  you  prefer  to  use 
abbreviations,  you  can  still  check  the 
line  by  LlSTing  it  after  typing  it  in, 
moving  the  cursor  back  to  the  line,  and 


preVsihg  "RETURN.  LlSTing  the  line 
substitutes  the  full  keyword  for  the  ab- 
breviation and  allows  the  Proofreader 
to  work  properly.  The  same  technique 
works  for  rechecking  programs  you've 
already  typed  in. 

If  you're  using  the  Proofreader  on 
the  Commodore  128,  Plus/4,  or  16,  do 
not  perform  any  GRAPHIC  commands 
while  the  Proofreader  is  active.  When 
you  perform  a  command  like  GRAPH- 
IC 1,  the  computer  moves  everything  at 
the  start  of  BASIC  program  space — in- 
cluding the  Proofreader — to  another 
memory  area,  causing  the  Proofreader 
to  crash.  The  same  thing  happens  if  you 
run  any  program  with  a  GRAPHIC 
command  while  the  Proofreader  is  in 
memory. 

Though  the  Proofreader  doesn't 
interfere  with  other  BASIC  operations, 
it's  a  good  idea  to  disable  it  before  run- 
ning another  program.  However,  the 
Proofreader  is  purposely  difficult  to  dis- 
lodge: It's  not  affected  by  tape  or  disk 
operations,  or  by  pressing  RUN/ 
STOP-  RESTORE.  The  simplest  way  to 
disable  it  is  to  turn  the  computer  off 
then  on.  A  gentler  method  is  to  SYS  to 
the  computer's  built-in  reset  routine 
(SYS  65341  for  the  128,  64738  for  the 
64,  65526  for  the  Plus/4  and  16,  and 
64802  for  the  VIC).  These  reset  routines 
erase  any  program  in  memory,  so  be 
sure  to  save  the  program  you're  typing 
in  before  entering  the  SYS  command. 

If  you  own  a  Commodore  64,  you 
may  already  have  wondered  whether 
the  Proofreader  works  with  other  pro- 
gramming utilities  like  "MetaBASIC." 
The  answer  is  generally  yes,  if  you're 
using  a  64  arid  activate  the  Proofreader 
after  installing  the  other  utilittf.  For  ex- 
ample, first  load  and  activate  Meta- 
BASIC, then  load  and  run  the 
Proofreader. 

When  using  the  Proofreader  with 
another  utility,  you  should  disable  both 
programs  before  nmning  a  BASIC  pro- 
gram. While  the  Proofreader  seems  un- 
affected by  most  utilities,  there's  no 
way  to  promise  that  it  will  work  with 
any  and  every  combination  of  utilities 
you  might  want  to  use.  The  more  utili- 
ties activated,  the  more  fragile  the  sys- 
tem becomes. 

The  New  Automatic  Proofreader 

10  VEC=Pf3KK(772)>256*PI-;t:K(773) 
:LO=43:HI  =  '14 


20'  PHfil'T"  "AUTOMATIC  PROOFREADE 

R  FOR  ";!lF  VEC=42364  THEN 

ISPACEjPRINT  "C-64" 
30  IF  VEC=50556  THEt<  PRINT  "VI 

C-20" 
40  IP  VEC=351SH  THEN  GRAPHIC  C 

LR;  PRINT  "PLUS/4  t,    16" 
50  IF  VEC=I7165  THEN  LO=45;HI= 

46:GRAPH1C  CLR: PRINT" 12a " 
60  SA=(PEEK(LO)+256*PEEK(HI) 1+ 

6:ADR=SA 
70  FOR  J=0  TO  16$! READ  DYT;POK 

E  ADR,BYT:ADR=ADR+1:CHK=CHK 

+DYT:NEXT 
80  IF  CHKO20S70  THEN  PRINT  "* 

ERROR*  CHECK  TYPING  IN  DATA 
STATEMENTS": END 
90  FOR  J=l  TO  5: READ  RF.LP.HF: 

RS=SA+RF:HB=INT(RS/256l:LB!« 

RS-(256*HB) 
100   CHK=CHK+RFt-LF+HFiPOKE    SA+L 

F.LBsPOKE   SA+HF,HBtNEXT 
110    IF    CHKO  22054    THEN    PRINT    " 

•ERROR*    RELOAD   PRtXSRAM    AND 

(SPACE] CHECK    FINAL    J,INE":EN 

D 
120    POKE   SA+149, PEEK ( 772 ): POKE 

SA+150, PEEK (773) 
130    IF   VEC=17165    THEN    POKE    SA+ 

14, 22: POKE    SA+18, 23 : POKESA+ 

29,2  24:POKESA+139,224 
140    PRINT    CHfi$(147);aiRS(17);" 

PROOFREADER   ACTIVE": SYS    SA 
150    POKE    HI,PEEK(HI)4-1;P0KE    (P 

EEK(I,0)  +  256*PEEK{HI  )  ) -I  ,0!N 

EW 
160    DATA    120,169,73,141,4,3,16 

9,3,141,5,3 
170    DATA   88,96,165,20,133,167, 

163,21,133,168,169 
180    DATA    0,141,0.255,162,31,18 

1,199,157,227,3 
190    DATA   202,16.248,169,19,32, 

210,255.169, 18,32 
200    DATA    210, 255, 160, 0,132, 180 

.132,176.136.230,100 
210    DATA   200,185,0,2,240,46,20 

1,34,208,8,72 
220    DATA    165,176,73,2  55,133,17 

6.104,72.201.32,20a 
230    DATA    7,165.176,208,3.104,2 

00,226,104,166, 180 
240    DATA   24,165,167,121,0,2,13 

3,167,166, 169,105 
250    DATA    0,133,16  8,202.208,239 

,240,202,165. 167,69 
260-  DATA    168.72,41,15,168.185, 

211,3,32,210,255 
270    DATA    104,74,74,74,74,168,1 

85,211 ,3,32,210 
280    imTA    25S,16  2,31,)R^,227,3, 

149,199.202,16.248 
290    DATA    169,146,32,210,255,76- 

,86,137,65,66,67 
300    DATA   68,69,70,71,72,74,75, 

77,80,81,82,83,88 
310    DATA   13,2,7,167,31,32,151, 

116,117,151 ,128,129,  167,136 


,137 


68     COMPUTE!  s  GazeltB     August  1986 


JLyll  Y^  Machine  Language  Entty  Program 
iVIL/V  For  Commodore  64  and  128 


Gttis  R,  Cowper,  Technical  Editor^ 

"MLX"  is  a  labor-saving  utility  that 
allows  almost  fail-safe  entry  of 
machine  language  programs.  Included 
are  versions  for  the  Commodore  64 
and  128. 

Type  in  and  save  some  copies  of  which- 
ever version  of  MLX  is  appropriate  for 
your  computer  (you'U  want  to  use  it  to 
enter  future  ML  programs  from  COM- 
PUTErs  GAZETTE).  Program  1  is  for  the 
Commodore  64,  and  Program  2  is  for 
the  128  (128  MLX  can  also  be  used  to 
enter  Commodore  64  ML  programs  for 
use  in  64  mode).  When  you're  ready  to 
enter  an  ML  program,  load  and  run 
MLX.  It  asks  you  for  a  starting  address 
and  an  ending  address.  These  addresses 
appear  in  the  article  accompanying  the 
MLX-format  program  listing  you're 
typing. 

If  you're  unfamiliar  with  machine 
:  language,  the  addresses  (and  all  other 
values  you  enter  in  MLX)  may  appear 
strange.  Instead  of  the  usual  decimal 
numbers  you're  accustomed  to,  these 
numbers  are  in  hexadecimai^a  base  16 
numbering  system  commonly  used  by 
ML  programmers.  Hexadecimal^hex 
for  short — includes  the  numerals  0-9 
and  the  letters  A~F.  But  don't  worry — 
even  if  you  know  nothing  about  ML  or 
hex,  you  should  have  no  trouble  using 
MLX. 

After  you  enter  the  starting  and 
ending  addresses,  you'll  be  offered  the 
option  of  clearing  the  workspace. 
Choose  this  option  if  you're  starting  to 
enter  a  new  listing.  If  you're  continuing 
a  listing  that's  partially  typed  from  a 
previous  session,  don't  choose  this 
option. 

A  functions  menu  will  appear.  The 
first  option  in  the  menu  is  ENTER 
DATA.  If  you're  just  starting  to  type  in 
a  program,  pick  this.  Press  the  E  key, 
and  type  the  first  number  in  the  first 
line  of  the  program  listing.  If  you've  al- 
ready typed  in  part  of  a  program,  type 
the  line  number  where  you  left  off  typ- 
ing at  the  end  of  the  previous  session 
(be  sure  to  load  the  partially  completed 
program  before  you  resume  entry).  In 
any  case,  make  sure  the  address  you  en- 
ter corresponds  to  the  address  of  a  line 
in  the  listing  you  are  entering.  Other- 
wise, you'll  be  unable  to  enter  the  data 
correctly.  If  you  pressed  E  by  mistake, 
you  can  return  to  the  command  menu 
by  pressing  RETURN  alone  when 
asked  for  the  address.  (You  can  get  back 
to  the  menu  from  most  options  by 
pressing  RETURN  with  no  other  infiut.) 


Entering  A  Listing 

Once  you're  in  Enter  mode,  MLX  prints 
the  address  for  each  program  line  for 
you.  You  then  type  in  all  nine  numbers 
on  that  line,  beginning  with  the  first 
two-digit  number  after  the  colon  (:). 
Each  line  represents  eight  data  bytes 
and  a  checksum.  Although  an  MLX- 
format  listing  appears  similar  to  the 
"hex  dump"  listings  from  a  machine 
language  monitor  program,  the  extra 
checksum  number  on  the  end  allows 
MLX  to  check  your  typing.  (Commo- 
dore 128  users  catj  enter  the  data  from 
an  MLX  listing  using  the  buitt-in  moni- 
tor if  the  rightmost  column  of  data  is 
omitted,  but  we  recommend  against  it. 
It's  much  easier  to  iet  MLX  do  the  proof- 
reading and  error  checking  for  you.) 

W^en  you  enter  a  line,  MLX  recal- 
culates the  checksum  from  the  eight 
bytes  and  the  address  and  compares 
this  value  to  the  number  from  the  ninth 
column.  If  the  values  match,  you'll  hear 
a  bell  tone,  the  data  will  be  added  to  the 
workspace  area,  and  the  prompt  for  the 
next  Jine  of  data  will  appear.  But  if  MLX 
detects  a  typing  error,  you'll  hear  a  low 
buzz  and  see  an  error  message.  The  line 
will  then  be  redisplayed  for  editing. 

Invalid  diaraders  Banned 

Only  a  few  keys  are  active  while  you're 
entering  data,  so  you  may  have  to  un- 
learn some  habits.  You  do  not  type 
spaces  between  the  columns;  MLX 
automatically  inserts  these  for  you.  You 
do  uot  press  RETURN  after  typing  the 
last  number  in  a  line;  MLX  automatical- 
ly enters  and  checks  the  line  after  you 
type  the  last  digit. 

Only  the  numerals  0-9  and  the  let- 
ters A-F  can  be  typed  in.  tf  you  press 
any  other  key  (with  some  exceptions 
noted  below),  you'll  hear  a  warning 
buzz.  To  simplify  typing,  128  MLX  re- 
defines the  function  keys  and  +  and  — 
keys  on  the  numeric  keypad  so  that  you 
can  enter  data  one-handed.  (The  64 
version  incorporates  the  keypad  modi- 
fication from  the  March  1986  "Bug- 
Swatter"  column,  lines  485-487.)  In 
either  case,  the  keypad  is  active  only 
while  entering  data.  Addresses  must  be 
entered  with  the  normal  letter  and 
number  keys.  The  figures  below  show 
the  keypad  configurations  for  each 
version: 

MLX  checks  for  transposed  charac- 
ters. If  you're  supposed  to  type  in  AO 
and  instead  enter  OA,  MLX  will  catch 
your  mistake.  There  is  one  error  that 


64  MLX  Keypad 


4 
U 


6 
O 


2 
K 


A 
M 


I 


D 

/ 


0 
Space 


128  MLX  Keypad 


A 

(Fl) 

B 

(F3) 

C 

(F5> 

D 

(F7) 

7 

8 

9 

E 

4 

S 

6 

F 

(-) 

1 

2 

3 

E 

N 
T 
E 
R 

0 

• 

can  slip  past  MLX:  Because  of  the 
checksum  formula  used,  MLX  won't 
notice  if  you  accidentally  type  Ff  in 
place  of  00,  and  vice  versa.  And  there's 
a  very  slim  chance  that  you  couid  gar- 
ble a  line  and  stilt  end  up  with  a  combi- 
nation of  characters  that  adds  up  to  the 
proper  checksum.  However,  these  mis- 
takes should  not  occur  if  you  take  rea- 
sonable care  while  entering  data. 

Editing  Features 

To  correct  typing  mistakes  before  fin- 
ishing a  line,  use  the  INST/DEL  key  to 
delete  the  character  to  the  left  of  the 
cursor.  (The  cursor-left  key  also  de- 
letes.) If  you  mess  up  a  line  really  badly, 
press  CLR/HOME  to  start  the  line  over. 
The  RETtJRN  key  is  also  active,  but 
only  before  any  data  is  typed  on  a  line. 
Pressing  RETURN  at  this  point  returns 
you  to  the  command  menu.  After  you 
type  a  character  of  data,  MLX  disables 
RETURN  until  the  cursor  returns  to  the 
start  of  a  line.  Remember,  you  can  press 
CLR/HOME  to  quickly  get  to  a  line 
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number  prompt. 

More  editing  features  are  available 
when  correcting  lines  in  which  MLX 
has  detected  an  error.  To  make  correc- 
tions in  a  lino  that  MLX  has  redisplayed 
for  editing,  compare  the  line  on  the 
screen  with  the  one  printed  in  the  list- 
ing, then  move  the  cursor  to  the  mis- 
take and  type  the  correct  key.  The 
cursor  left  and  right  keys  provide  the 
normal  cursor  controls.  (The  INST/ 
DEL  key  now  works  as  an  alternative 
curs  or- left  key.)  You  cannot  move  left 
beyond  the  first  character  in  the  Sine.  If 
you  try  to  move  beyond  the  rightmost 
character,  you'll  reenter  the  line.  Dur- 
ing editing,  RETURN  is  active;  pressing 
it  tells  MLX  to  recheck  the  line.  You  can 
press  the  CLR/HOME  key  to  clear  the 
entire  line  if  you  want  to  start  from 
scratch,  or  if  you  want  to  get  to  a  line 
number  prompt  to  use  RETURN  to  get 
back  to  the  menu. 

Display  Data    ^^^' 

The  second  menu  choice,  DISPLAY 
DATA,  exarrvines  memory  and  shows 
the  contents  in  the  same  format  as  the 
program  listing  (including  the  check- 
sum). When  you  press  D,  MLX  asks  you 
for  a  starting  address.  Be  sure  that  the 
starting  address  you  give  corresponds 
to  a  line  number  in  the  listing.  Other- 
wise, the  checksum  display  will  be 
meaningless.  MLX  displays  program 
lines  until  it  reaches  the  end  of  the  pro- 
gram, at  which  point  the  menu  is  redis- 
played. You  can  pause  the  display  by 
pressing  the  space  bar.  (MLX  flnishes 
printing  the  current  line  before  halting.) 
Press  space  again  to  restart  the  display. 
To  break  out  of  the  display  and  get  back 
to  the  menu  before  the  ending  address 
is  reached,  press  RETURN. 

Other  Menu  Options 

Two  more  menu  selections  let  you  save 
.programs  and  load  them  back  into  the 
-'^computer.  These  are  SAVE  FILE  and 
LOAD  RLE;  their  operation  is  quite 
straightfonvard.  When  you  press  S  or  L, 
MLX  asks  you  for  the  filename.  You'll 
then  be  asked  to  press  either  D  or  T  to 
select  disk  or  tape. 

You'll  notice  the  disk  drive  starting 
and  stopping  several  times  during  a 
load  or  save  {save  only  for  the  128  ver- 
sion). Don't  panic;  this  is  normal  be- 
havior. MLX  opens  and  reads  from  or 
vrates  to  the  file  instead  of  using  the 
usuai  LOAD  and  SAVE  commands 
(128  MLX  makes  use  of  BLOAD).  Disk 
users  should  also  note  that  the  drive 
prefix  0:  is  automatically  added  to  the 
filename  (line  750  in  64  MLX),  so  this 
should  not  be  included  when  entering 
the  name.  This  also  precludes  the  use  of 
@  for  Save-with-Replace,  so  remember 
to  give  each  version  you  save  a  different 


name.  The  128  version  makes  up  for 
this  fay  giving  you  the  option  of  scratch- 
ing the  existing  file  if  you  want  to  reuse 
a  filename. 

Remember  that  MLX  saves  the  en- 
tire workspace  area  from  the  starting 
address  to  the  ending  address,  so  the 
save  or  load  may  take  longer  than  you 
might  expect  if  you've  entered  only  a 
small  amount  of  data  from  a  long  list- 
ing. When  saving  a  partially  completed 
listing,  make  sure  to  note  the  address 
where  you  stopped  typing  so  you'll 
know  where  to  resume  entry  when  you 
reload. 

MLX  reports  the  standard  disk  or 
tape  error  messages  if  any  problems  are 
detected  during  the  save  or  load.  (Tape 
users  should  bear  in  mind  that  Commo- 
dore computers  are  never  able  to  detect 
errors  during  a  save  to  tape.)  MLX  also 
has  three  special  load  error  messages: 
INCORRECT  STARTING  ADDRESS, 
which  means  the  file  you're  trying  to 
load  does  not  have  the  starting  address 
you  specified  when  you  ran  MLX; 
LOAD  ENDED  AT  address,  which 
means  the  file  you're  trying  to  toad 
ends  before  the  ending  address  you 
specified  when  you  started  MLX;  and 
TRUNCATED  AT  ENDING  AD- 
DRESS, which  means  the  file  you're 
trying  to  load  extends  beyond  the  end- 
ing address  you  specified  when  you 
started  MLX,  If  you  see  one  of  these 
messages  and  feel  certain  that  you've 
loaded  the  right  file,  exit  and  rerun 
MLX,  being  careful  to  enter  the  correct 
starting  and  ending  addresses. 

The  128  version  also  has  a  CATA- 
LOG DISK  option  so  you  can  view  the 
contents  of  the  disk  directory  before 
saving  or  loading. 

The  QUIT  menu  option  has  the  ob- 
vious effect — it  stops  MLX  and  enters 
BASIC,  The  RUN/STOP  key  is  dis- 
abled,  so  the  Q  option  lets  you  exit  the 
program  without  turning  off  the  com- 
puter. (Of  course,  RUN/STOP-RE- 
STORE also  gets  you  out.)  You'll  be 
asked  for  verification;  press  Y  to  exit  to 
BASIC,  or  any  other  key  to  return  to  the 
menu.  After  quitting,  you  can  type 
RUN  again  and  reenter  MLX  without 
losing  your  data,  as  long  as  you  don't 
use  the  clear  workspace  option. 

The  Finished  Product 

When  you've  finished  typing  all  the 
data  for  an  ML  program  and  saved  your 
work,  you're  ready  to  see  the  results. 
The  instructions  for  loading  and  using 
the  finished  product  vary  from  program 
to  program.  Some  ML  programs  are  de- 
signed to  be  loaded  and  run  like  BASIC 
programs,  so  all  you  need  to  type  is 
LOAD  '■fJlename",S  for  disk  (DLOAD 
"fikmme"  on  the  128)  or  LOAD  "fik- 
name"  for  tape,  and  then  RUN.  Such 


programs  will  usually  have  a  starting 
address  of  0801  for  the  64  or  ICO  1  for 
the  128.  Other  programs  must  be  re- 
loaded to  specific  addresses  with  a  com- 
mand such  as  LOAD  "filename", BA  for 
disk  (BLOAD  "filename"  on  the  128)  or 
LOAD  " filename", \, I  for  tape,  then 
started  with  a  SYS  to  a  particular  mem- 
ory address.  On  the  Commodore  64, 
the  most  common  starting  address  for 
such  programs  is  49152,  which  corre- 
sponds to  MLX  address  CO 00.  In  either 
case,  you  should  always  refer  to  the  ar- 
ticle which  accompanies  the  ML  listing 
for  information  on  loading  and  running 
the  program. 

An  Ounce  Of  Prevention 

By  the  time  you  finish  typing  in  the  data 
for  a  long  ML  program,  you  may  have 
several  hours  invested  in  the  project. 
Don't  take  chances— use  our  "Auto- 
matic Proofreader"  to  type  the  new 
MLX,  and  then  test  your  copy  thorough- 
ly before  first  using  it  to  enter  any  sig- 
nificant amount  of  data.  Make  sure  all 
the  menu  options  work  as  they  should. 
Enter  fragments  of  the  program  starting 
at  several  different  addresses,  then  use 
the  Display  option  to  verify  that  the 
data  has  been  entered  correctiy.  And  be 
sure  to  test  the  Save  and  Load  options 
several  times  to  ensure  that  you  can  re- 
call your  work  from  disk  or  tape.  Don't 
let  a  simple  typing  error  in  the  new 
MLX  cost  you  several  nights  of  hard 
work. 


Program  1: 

64 


MLX  For  Commodore 


LINES  a 

LINES    4 


SS  10  REM  VERSION  l.li 

30,950  MODIFIED, 

65-487  ADDED 
EK  100  POKE  56,50!CLRiDIH  IN?, 

I,J,A,B,A$,B$,A(7),N$ 
DM  .,110  C4=4BiC6"16!C7=7iZ2"2iZ 
•XS^^-4-254t2S=255tZ6'-256iZ7" 

CJ  120  FA=PEEK(45)+Z6*PEEK(46) 
:BS=PEEK(55)+26*PEEK(56 
) :tt$='01234567e9ABCDEF" 

SB  130  R¥=CHRS{13):L?="(LEFT}" 
SS$=."  "tDS=CHR5(20)!Z$  = 
CHR?{0>iT5>="U3  RIGHT)" 

CQ  140  SD='54272iFOR  I^SD  TO  SD 
+23 s POKE  I,0!NEXT!pOKE 
(SPACE3SD+24,15!P0KE  78 
8,52 

FC  150  PRINT" {CLR)"CHR$! 142 )CH 
R?(8);P0KE  53280, ISsPOK 
E  53281,15 

EJ  160  PRINT.  T5"  (REDjlRVS) 
(2  SPACES  118  93 
{2  SPACES}"SPC(2B)" 
12  SPACES 1( OFF l(BLU)  ML 

X  II  IredHrvs) 

{2  SPACES 1"SPC( 28)" 


v^ 


\\> 


(12  SPACES H BLU  1 '   ^^ 
FR  170  PRINT"  l3  DOWNl       v'- .», 

( 3  SPACES  1 COMPUTE 1  ' S  MA 

CHIE^E  LANGUAGE  EDITOR 

(3  t»WN)" 
JB  180  PRINT "(BUC) STARTING  ADD 
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^> 

'y^ 

«3 

210 

DR 

220 

^ 

BD 

230 

JS 

240 

JU 

250 

HK 

260 

PD 

270 

EJ 

2^0 

KR  200 


EM  290 
JX  300 

KP  310 


PP  320 


JA  330 

GX  340 

CH  350 


J^; 


RR  360 


BE  370 

PX  380 

JC  390 
QS  400 


EX  410 

HD  420 


JK  430 
SK  440 


GC  450 


MA  460 

HD  470 
FK  480 

GS   485 


RESSg4|"; iGOSUB300tSA=A 
DtGOSUB1040sIF  F  THENig 
0 

PRINT " E  BLK ) ( 2  SPACES  1 ES 
DING  ADDRESSN3"  ;  rGOSUB 
300iEA=ADtGOSUB1030:IF 
[SPACE J F  THEN 190 
INPUT"{3  D0WNHBLK]CLEA 
R  WORKSPACE  [Y/N]i4i";A 
5iIF  LEFT5(A?,1)<>''Y"TH 
EM220 

PRINT "{ 2  DOWN ] t  BLU ) WORK 
ING- .."; ;FOKI=BS  TO  BS+ 
EA-SA+7jP0KE  I,0tNEXTjF 
RINT"DONE" 

PRINTTABtl0)"t2  DOWN} 
{BLKjiRVS]  MIX    COMMAND 
[SPACEjMENU  [DOWN) Hi"! 
PRINT  T$*'{RVS}E(0FF)NTE 
R  DATA" 

PRINT  TS"(RVS}d[OFPJISP 
LAY  DATA" .-PRINT  T?" 
{RVS}LtOFFjOAD  FILE" 
PRINT  T5"(RVS}S(0PP}aVE 
FILE":PRINT  T5"(RVS)0 

{off3uit{2  down)[blk3" 
get  a?: if  as=n$  then2  50 

A-0tFOR   1=1   TO    SiIF   AS= 

MID?("EDLSQ",I,1)THEN   A 

=1:1=5 

NEXTiON  A  GOTO420,610,6 

90, 700, 280  tGOSUB1060 :G0 

TO250 

print" [rvs]  quit  "iinpu 
t"Edown}|43are  you  sure 

[Y/N]";A$iIF   LEFT5(A5, 
l)<>"y"THEN220 
POKE    SD+24,0tEND 
IN$=«N$!AD=0:INPUTINSiIF 
LEN(1N5  )  04THENRETURN 
B5=IN? ;GOSUB320 :AD=A: B? 
=M1D$(IN$,3) !GOSUB320:A 
D=.AD*  2  56+A  t  RETURN 
A=0iFOR   J=l    TO    2iA$=MlD 
5(B$,J,1)  :B>«A5C{AS)-C4  + 
(A$>"@")*C7iAaA*C6+B 
IF    B<0   OR   B>1S    THEN   AD= 
0;A»-1:J=2 
NEXT I  RETURN 

B=INT{A/C6} : PRINT  MID?( 
HS,B+1,1) ) !B=A-B*C6:PRI 
NT  MID?tH$,B+l.l) J iRETU 
RN 

A= INT < AD/ Z6 h G0SUB3 S 0  I A 
=AD-A*Z6jGOSUB3 50  SPRINT 

"  !  "  • 

CK=INT(AD/26) tCK-AD-24* 
CK+Z5* (CK^Z7) :GOTO390 
CK=CK*Z2+ZS*(CK>Z7)+A 
CK=CK+Z5*{CK>Z5) jRETURN 
PRI  NT  "  I  DOWN  J  STARTI NG    AT 
E4S"f rGOSUB300iIF   IN5<> 
N?    THEN   GOSUB1030tIF    F 
fSPACE)THEN400 
RETURN 

PRINT"  [RVS]    ENTER    DATA 
fSPACE}"iGOSUB400!lF    IM 
S=K$    THEN220      \W>\V 
0PEN3  ,  3  iPRINT  :^?v*>^" 
POKE198,0tGOSUB360i"lF   F 

THEN    PRINT    IN$:PR1NT" 
{UPl [5    RIGHT}"; 
FOR    1=0   TO    24    STEP   3iB? 
=S?!FOR   J=l    TO   2:IP   F   T 
HEN    B?i=MID?(IN?,I+J,l) 
PRIMT"(RVS}"B5L9,- !IF    I< 
24THEN    PRINT" f OFF)"; 
GET   A5iIF   AS-'N?    THEN470 
IF (A5> V "ANDA$< " ! " )OR( A 
$>"@"ANDAS<"G")THEN540 
A=-(A?="M")-2*{A5'-",")- 


3*(AS=".")-4*(A5="/">-5 

*(A5="J")-6*(A5="K") 
FX   486   A=A-7*(A5="L")-0*(AS=": 

")-9»{A$="U")-10*(AS="I 

")-ll*(A$«"0")-12*(A?=" 

P") 
CM    487    A=A-13*(AS=SS)sIF   A   THE 

N   A5=MID9< "ABCD123E456F 

0",A, l)sG0T0   540 
MP    490    IF   A5=R9    AND((I''0)AND(J 

=1)0R   F)THEN    PRINT   B$ ; : 

J=2  sNEXT: 1=24 !GOTOS50 
KG   500    IF   A?="{hOME5"    THEN    PRI 

NT    B5:J=2  3NEXT:I=24:NEX 

TjF=0;GOTO440 

MX    510    IF {A$=" [RIGHT) "JAHDF   TH 

ENPRINT    B$L5; tGOTOS40 
GK    520    IF   A$<>L$    AND   A5<>D$    OR 

( (1=0) AND{J"1)) THEN   COS 

UBi060!GOTO470 
HG    530   A?=L?+S5+L9iPRINT    B5L?; 

iJ=2-J:IF   J   THEN    PRINT 

( SPACE }L5; t 1=1-3 
QS    540    PRINT   A5;jNEXT   JjPRINT 

1  SPACE  I S?  f 
PM   550    NEXT    I J  PHI  NT i PRINT "f UP) 

{5   RIGHT)"; iINPUT#3,IN? 

!IF    IN?=N9    THEN   CLOSES: 

GOT 02 20 
QC   560   FOR   1=1    TO   25    STEP3iB$*i 

HID9(IN5,I) !GOSOB320!lP 
I<25    THEN   GOSUB380!A(I 

/3)-A 
PK    570    NEXTiIF   AOCK   THEN   GOSU 

B1060;PRINT" JBLK) (RVSj 

(SPACE) ERROR  I    REENTER 

INE    g4i"iF=ltGOTO440      .V> 
HJ    580    GOSUBI080tB=BS+AD-SA!PO" 

H   1=0    TO    7  J  POKE   B+I,A{I 

) :NEXT 
QQ    590   AD=AD+8tIP   AD>EA   THEN   C 

L0SE3 J  PRINT "(DOWN) (BLU) 

**    END   OF    ENTRY    **(BLK) 

I  2    DOWN ) " ! GOTO700 
GQ   600   F=0sGOTO440 
QA    610    PRINT "(CLH) (DOWN) (RVS) 

I  SPACE) DISPLAY   DATA    ":G 

OSUB400tIF    INS^N?    THEN2 

20 
RJ    620   PRINT "(DOWN) [BLU) PRESS! 
{ RVS J SPACE i OFF }    TO   PAU 

SE,   (rvs)return{oppj  to 

BREAKg4i{D0WNi" 
KS   630   GOSUB3e0iB»BS-»-AD-SAtPOR 
I=BTO    B+7!A-PEEK(I) iGOS 
UB350 I GOSU B 380  SPRINT   S? 

CC   640   NEXTsPRIHT"tRVS}";iA»CK 

: GOSU B3 50  SPRINT 
KH    650    F=lsAD=AD+esIF   AD>EA   TH 

ENPRINT "(DOWN) (BLU}**    E 

ND   OP   DATA   **"iGOTO220 
KC   660    GET   AStIF   A5-R5    THEN   GO 

SUB108e:GOTO220 
EQ    670    IF    AS-S5    THEN   F=F+liGOS 

UB1080 
AD   680   C»?FGOT0e3 0,660, 630 
C«   690    PRINT "( DOWN )( RVS )    LOAD 

(SPACE) DATA    ";0P=l!G0TO 

710 
PC   700   PRINT"(D0WN3 (RVS)    SAVE 

I  space! FILE    "iOP-0 
RX   710   lN5*N?!lNPUT"(D0WNjFILE 

NAME|43"tIN5tIF    IN$-N5 

( SPACE 1THEN2 20 
PR   720   F-0  E PRINT "{ DOWN KbLK) 

{RVS It (off) APE   OR    (RVS) 

DC0FP)ISK:    E4i"; 
FP    730   GET   A$iIP   A5""T"THEN   PR 

-.. IjaT-"T.{-DOWN]j;iGOTO880 

HQ   740   IP  X5<>"b"THieN730 


HH 

SQ 
FJ 

PE 

FC 
GS 

MA 
GE 

RX 


FA 
FQ 


GQ 
EJ 


HJ 


CS 


SC    910 


KM 

JF 

RE 

XP 

FR 

DP 

PP 

GR 

FD 
RX 

FF 

FX 
HA 


750    PRINT "D( DOWN )"!0PEN1 5,8 

, 15 , "10 ! " iB»EA-SA! INS»" 

0!"+INSiIF  OP  THENai0 
760  OPEN  1,0,8,IN5+",P,W"!G 

OSUB860tlF  A  THEN220 
770  AH=.INT(SA/256)  tAL-SA-{A 

H*256)  !PRINTH,CHR$(AL) 

;CHR5{AH)r 
780    FOR    1=0   TO    B!pRINT#l,CH 

R5(PEEK{BS+I) ); sIF   ST   T 

HEN800 
790   NEXT I  CLOSE 1 1 CLOSE! Si GOT 

0940 
800   GOSUB1060 SPRINT" (DOWN) 

(BLK) ERROR   DURING    SAVEj 

§4a"EGOSUBa60:GOTO220 
810    OPEN   1,8.8,IN$+",P,R"|G 

OSUBB601IF  A  THEN220 
820    GET#l,A$,B5rAD=ASC(A5+Z 

5)+256*ASCC8S+Z5) tIF   AD 

<>SA  THEN  P=lsGOTO850 
830    FOR    I»0    TO    BiGET#l,A$:P 

OKE   aS+I,ASC(AS+ZS) JIF( 

I<>B)AND   ST   THEN   F=2!AD 

=IsI=B 
840   NEXT  I IF   ST<>64    THEN   Pa3 
850    CLOSEl jCLOSEISiON   ABS ( F 

>0)+l   GOTO960,970 

INPUTil5,A,A5;IP  A   THEN 
jK    CLOSEl  J  CLOSEl  5  sGOSUBie 

60 : P  RI NT " [ RVS ) ERROR !     "A 

870   RETURN  "^^^^^ 

680  POKE183,PEEK{FA+2)iPOK'e 
187, PEEK (FA+3) sPOKEieS, 
PEEK(FA+4) :IFOP=0THEN92 
0 

890   SYS    63466:IF(PEEK(783)A 
NDljTHEN    GOSUB1060:PRIN 
T " ( DOWN } { RVS }    FILE   NOT 
(space) FOUND    "iGOTO690 

900  AD='PEEK(829)+256*.PEEK(8 
30)!lF  ADOSA  THEN  F=l ! 
GOTO970 

A=PEEK(B31)+256*PEEK(83 
2)-l sF=F-2*(A<EA)-3*(A> 
EA)  :AD=»A-AD!GOTO930 
A=SA!  B=EA4-1  !GOSUB1010  :P 
OKE7B0,3!SYS    63338 

930  A=BS:B=BS+tEA-SA)+l!GOS 
UB1010SON  OP  GOTO950ISY 
S    63S91 

940   GOSUB10e0:PRINT"(BLU)** 
SAVE   COMPLETED    **":GOT 
0220 

950    POKE147,0!SYS   63562sIF 
{ SPACE )ST>0   THEN970 

960    GOSUB10a0 SPRINT" (BLU)** 
LOAD   COMPLETED    **":GOT 
0220 

970    GOSUD1060 SPRINT "(BLK) 

(RVS)ERROR  DURING  LOAD i 
{ DOWN )i4i" SON  F  GOSUB98 
0,990, 1000!GOTO220 

980  PRI NT "INCORRECT  START IN 
G  ADDRESS  ( " j sGOSOB360 : 
PRINT") ": RETURN 

990    PRINT"LOAD    ENDED   AT    ";; 
AD=SA+ADtG0SUB3 60  SPRINT 
D$ ! RETURN 

1000  PRINT "TRUNCATED  AT  END 
ING    ADDRESS"! RETURN 

1010  AH=INTtA/2S6) jAL=A-(AH 
*256) iPOKE193,ALiPOKEl 
94,  AH 

1020  AH=INT(B/256)  .•AL=B-(AH 
*256) !POKE174,AL;POKEl 
75, AH  1  RETURN 

1030  IF  AD<SA  OR  AD>EA  THEN 
1050 

1040    IF(A0>511   AND   AO<409e0 


920 
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)0R{AD>491S1    MSB   AD<S3 

248) THEN   GOSUB10S0 tF=0 

: RETURN 
HC    1050    GOSUB1060:PRlNT"fKVS) 

[space} INVALID   ADDRESS 
E DOWN) { BLKi " iF=l xRETU 

RN 
AR    1060    POKE   SD+5,31iPOKE   SD+6 

,208!POKE   SD,240!POKE 

(SPACE)SD+L,4tPOKE  SD+ 

4,33 
DX  1070  EX)R  S=l  TO  100:NEXT:GO 

TO1090 
PF  1080  POKE  SD+5,8!POKE  SD+6, 

240  I  POKE  SD, 01  POKE  SD+ 

1,90:POKE  SD+4,17 
AC  1090  FOR  S=l  TO  100:MEXTiPO 

KE  SD+4,0jPOKE  SD,0:PO 

KE  SD+l,0iRETURN 


A£ 

100 

XP 

L10 

FB 

120 

KE 

130 

JB 

140 

FJ 

150 

GQ 

160 

i^ 

;'.- 

Program  2:  MLX  For  Commodore 
128 


TRAP   960: POKE   462  7,128: 

DIM   NL?,A(7) 

22=2iZ4=254:i!5  =  255tZ6  =  2 

56:27=127 :BS=2 56 *PEEK( 4 

627r:EA=65280 

BE?=CHR5 {7 ) : RT5=CHR5 ( 13 

) ;DL5=CHR5{20)sSPS=CHR5 

(32) tLF5=CHR$(157) 

DEF    FNHB(A)=INT(A/256) t 

DEF    FNLB(A)=A-FNHB(A)»2 

56iDEF    FNAD{A)"PEEK(A)+ 

256«PEEK(A+1} 

KEY    l,"A"lKEY    3,"B";KEY 

5,"C"!KEY  7,  "D"':Jflafel5 
:IF  RGR(0)=5  THEN^^-ElASlr) 
PRINT" (CLR] "CUR? { 14 27Tc 
HR5 ( 8 ) 1  COLOR  0,15: COLOR 

4, 15 1  COLOR  6,13 
PRINT  TAB(12)"(R£D) 
{RVSH2  SPACES)  19  @3 
[2  SPACES) "RTS;TAB( 12)" 
[RVS) [2  SPACES) (OFF) 
(BLU)  128  MLX  (RED) 
[ RVS ) [ 2  SPACES } " RT  S ; TAB 
(12) " [RVS i [13  SPACES) 
{ BLU  3  " 

PRINT" (2  DOWN) 
[3  SPACES)COMPUTEl 'S  MA 
CHINE  LANGUAGE  EDITOR 
{2  DOWN)" 

P RI NT "(BLK 3  STARTING  ADD 
RESSg4i"f jGOSUB  260: IF 
{SPACE} AD  THEN  SA=>AD:EL 
SE  1B0 

PRINT" (BLK) [2  SPACES  3  EN 
DING  ADDRESSg4i"; jGOSUB 

260! IF  AD  THEN  EA=ADtE 
LSE  190 

PRINT" {down} [BLK)CLEAR 
[space) WORKSPACE  [Y/N]? 
i4i":GETKEY  A?: IF  A?<>" 
Y"  THEN  220 

PRINT" (DOWN) [BLU)W0RKIN 
G..."f:BANK  0:FOR  A=BS 
( SPACE )tO  BS+(EA-SA)+7: 
POKE  A,0:NEXT  A: PRINT "D 
ONE" 

PRINT  TAB<10>"(DOWN) 
{BLK) (RVS 3  MLX  COMMAND 
{SPACE)MENU  E43(D0WN)": 
PRINT  TAB(13)"(RVS)E 
(0FF3NTER  DATA"RT5;TAB( 
13)"iRVS)D{0FF)ISPLAY  D 
ATA " RT$ ; TAB ( 1 3 ) " ( RVS  3  h 
lOFF)OAD  FILE" 
PRINT  TAB (13)" (RVS )S 


I  OFF) AVE  f:LE"RT5;TAB(1 
3)"{rvs)c[off5atalog  DI 
sk"rt?;tab{13}"[rvs3q 

[ off } UIT { down) [ BLK ) " 
AP  24»  GBTKEY  AS : A=IHSTR( "EDLS 
CQ",A$)jON  A  goto  340,5 
50 , 640 ,650,930, 940 1 GOSU 
B  950iGOTa  240 
SX  250  PRINT "STARTING  AT";sGOS 
UB  260jIF(AD<>a)OR(A9=N 
LS)THEN  RETURNiELSE  250 
A?=NL$: INPUT  A$iIF  LEN( 
A5)=4  THEN  AD=DEC(A$) 

c=0  THEN  BEGIN!  IF  A 


BG  260 
~£P_3. 


FE  170 


DK  180 


FH  190 


MF  200 


QH  210 


DC  220 


HD  239 


PS  380 


RC  390 


ONLS)  THEN  300tELSB  RE 
TiJRNTiEND 
MA  280  IF  AD<SA  OR  AD>EA  THEN 

{ SPACE ) 300 
PM  290  IF  AD>511  AND  AD<6S280 
(SPACE)THEN  print  be?;: 
RETURN 
SQ  300  GOSUB  950!PRINT"£RVS)  I 
NVALID  ADDRESS  (DOWN) 
[  BLK)  "  tae^  !  RETURN 
RD  Jl^  t:K^£HyfiUAp J,  t  CK='AD-Z4*CK 

(Ci^WrsGOTO  330 
DD  320  CK=CK*Z2+Z5*(CK>Z7)+A 
AH  330  CK"CK+Z5*(CK>Z5) sRETURN 
QD  340  PRINT  BE$;"(RVS3  ENTER 
SPACE) DATA  ": GOSUB  250 
IF  A5=NL?  TEIEN  220 
JA  350  BANK  0: PRINT :F=0:OPEN  3 

,3 
BR  360  GOSUB  310 f PRINT  HEX? (AD 
)  +  '•;";  :lF  F  THEN  PRINT 
iSPACEJL;:PRINT"[UP3 
IS^JttStiT)"; 

TO  24  STEP  3!B5 
=SP5r?0R  J=l  TO  2: IF  F 
[ SPACE )THEN  B9=MID$(L?, 
I+J,l) 

PRINT" {RVS) "B$+LFS; sIF 
{SPACE)I<24  THEN  PRINT" 
(OPFi"; 

GETKEY  A5tIF  {AS>"/"  AN 
D  AS<":")  0R(A5>"@"  AND 

A5<"G")  THEN«A20 
IF  A$="+"  THEN  AS^"E"!G 
OTO  470 
IF  A5="-"  THEN  A5="F"iG 

OTO  470       f'-'^^^'yi 
F  A?aRT5  AND  M-li=»y  AN 

D  {J=l)  OR  F)  THEK^RIN 

T  B?;:J=2tNEXTi 1=24: GOT 

O  480 
RD  430  IF  A5="tH0ME!"  THEN  PR! 

NT  B*$ip=2!N£XT:I=.24sNEX 

TiF=0:GOTO  360 
XB  440  IF  (A?=" [RIGHTS")  AND  F 
THEN  PRINT  B5+LF5;!GOT 

O  470 
JP  450  IF  A$<>LFS  AND  A5<>DL5 

{SPACE)OR  ((1=0)  AND  (J 

=1))  THEN  GOSUB  950s GOT 

O  390 
PS  460  A5=LF5+SP5-t-LF$:  PRINT  B? 

+LF?riJ-2-j!lF  J  THEN  P 

RINT  LF5f I 1-1-3 

gb  470  print  a?; (next  jiprikt 
(space3sp$j 

HA  480  NEXT  I i PRINT j PRINT" (UP) 
[5  RIGHT)";iL5=" 
(27  SPACES)" 

DP  490  FOR  1=1  TO  25  STEP  3!GE 
Tt3,A5,BSiIF  A5-SP5  THE 
K  1=25: NEXT! CLOSE  3 :GOT 
O  2  20 

BA  500  A$=A5+B5iA=DEC(A?) !MIDS 
(LS,I,2)=A$JIF  I<25  THE 
N  GOSUB  320:A(I/3}-AiGE 
T#3,A$ 


AR  510  NEXT  I»IF  A<>CK  THEN  GO 
^iiB,  9^0  I  PRINT  t  PRINT" 
^-''{RVS}  ERROR:  REENTER  LI 
"-"^      NE  ":F=liGOTO  360 
DX  520  PRINT  BE?!B=BS+AD-SAiFO 
R  1=0  TO  7: POKE  B+I,A(I 
) :NEXT  1 
XB  530  F=0:AD-AD+8iIF  AD^^EA  T 

HEN  360 
CA  540  CLOSE  3: PRINT "(DOWN) 

[BLU)**  END  OF  ENTRY  ** 
EBLK}(2  D0WN)")G0T0  650 
MC  550  PRINT  BE$;"[CLH) {down} 
[RVS)  DISPLAY  DATA  ''!GO 
SUB  250) IF  A5"NL5  THEN 
[SPACE) 220 
JF  560  BANK  0: PRINT" (DOWN) 

[BLU 3  PRESS:  ( RVS ) SPACE 
(OFF)  TO  PAUSE,  { RVS J  HE 
TURN (OFF 3  TO  BREAKi43 
(DOWN)" 
XA  570  PRINT  HEX?(AD)+":"; tGOS 

UB  310:B=BS+AD-SA 
DJ  580  FOR  I=B  TO  B+7(A=PEEK(I 
)!pRINT  RIGHTS (HEX? (A), 
2) jSPS;!GOSUB  320: NEXT 
(SPACE) I 
XB  590  PRINT" (RVS) ";R1GHT|( HEX 

^  S(CK),2) 
GR  600  F=l!AD=AD+8!lF  AD>EA  TH 
EN  PRINT" {BLU}**  END  OF 
DATA  **"!G0TO  220 
EB  610  GET  AS: IF  AS=RTS  THEN  P 

RINT  BE S: GOTO  220 
QK  620  IF  A¥=SP$  THEN  F=F+1:PR 

INT  BE? J 
XS  630  ON  P  GOTO  570,610,570 
RP  640  PRINT  BE?" {DOWN} (RVS)  L 
OAD  DATA  ":OP=l!GOTO  66 
0 
BP  650  PRINT  BE? "{DOWN} [RVS)  S 

AVE  FILE  ":OP='0 
DM  660  F=0:FS=NLS: INPUT "FILENA 
MEi4i";F5iIF  F?-SL$  THE 
N  220 
RP  670  PRINT" (DOWN) (BLK) (RVS) T 
(OFF) APE  OR  [RVS)D{0FP} 
ISK:  N3"f 
SQ  680  GETKEY  A5:IF  AS=="T"  THE 
N  850! ELSE  IF  A$<>"D"  T 
HEN  680 
SP  690  PRINT "DISK(DOWN)"iIF  OP 

THEN  760 
EH  700  DOPENn,(F$+",P"),WtIF 
[SPACE)DS  THEN  A5"D$ iQO 
TO  74a 

JH  710  BANK  0:POKE  Bg-2,FNLB{S 
A): POKE  BS-1,FNHB(SA}!P 
RINT "SAVING  ";F?: PRINT 

MC  720  FOR  R=BS-2  TO  BS+EA-SA: 
PR1NT*1,CHR?(PEEK(A)) ! : 
IF  ST  TilEN  AS="D1SK  WRI 
TE  ERROR": GOTO  750 

GC  730  NEXT  A: CLOSE  1  SPRINT" 
(BLU)**  SAVE  COMPLETED 
(space) WITHOUT  ERRORS  • 
*"!GOTO  220 

RA  740  IF  DS=63  THEN  BEGIN sCLO 
SE  1 : INPUT "[ BLK } REPLACE 
EXISTING  FILE  [Y/N]i4§ 
":A?!lF  AS="Y"  THEN  SCR 
ATCH(FS) :PRINT!G0TO  700 
!ELSE  PRINT" (BLK )"!G0T0 
660! BEND 

GA  750  CLOSE  liGOSUB  950;PRINT 
"(BLK) (RVS)  ERROR  DURIN 
G  SAVE:  143" SPRINT  A?sG 
OTO  220 

FD  760  DOPENil, (FS+",P")tIF  DS 
THEN  AS3DS?!F=4! CLOSE 
E SPACE ) 1 : GOTO  790 
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PX    770    GET#l,A$,BSt CLOSE    1 tAD= 
ASC (AS ) +2S6*ASC (B? ) : IF 
(SPACE|AD<»SA   then   F=1: 
GOTO    790 

KB  780  PRINT "LOADING  "rFSiPRIN 
T I BLOAD ( FS ) , B0 , P ( BS  )  ! AD 
=SA+FNAD  (  1 7  4  )  -BS  -1  <  F—  2 
*(AD<EA)-3*(AD>EAJ 

RQ  790  IF  F  THEN  800: ELSE  PRIN 
T"{BLU)**  LOAD  COMPLETE 
D  WITHOUT  ERRORS  **"iGO 
TO    220 

ER   800   GOSUB    950:PRINT"iBLK} 

fRVS)  ERROR  DURING  LOAD 
t  i43"!ON  F  GOSUS  810,8 
20,830,a40!GOTO220 

OJ  810  PRINT "INCORRECT  STARTIN 
G  ADDRESS  ("  ;  E1EX5  ( AD) ,- " 
)" jRETURN 

DP  820  PRINT "LOAD  ENDED  AT  ";H 
EXS(AO):RETURN 

EB  830  PRINT "TRUNCATED  AT  ENDI 
NG  ADDRESS  ("HEX$(EA)"} 
"t RETURN 

FP  840  PRINT "DISK  ERROR  ";A5iR 
ETURN 

KS   850    PRINT"TAPE' I AD-POINTER ( 


F5):BANK  1 : A=PEEK(AD) :A 
L=PEEK(AD+1)  !AHs.PEEK(AD 
+2) 

XX  860  BANK  15: SYS  DEC("PP68") 
,0,l!SYS  DECC'FFSA"),  1, 
1,0! SYS  DEC("FFBD"),A,A 
L, AH  I  SYS  DEC("FF90"),12 
a  tip   OP    THEN    890 

FG    870    PRINT  I  A=SA!Q="EA+li  GOSUB 
920: SYS    DEC("E919"},3: 
PRINT"SAVING    ";FS 

AB  880  A=BS:B=BS+(EA-SA)+lfGOS 
UB  920:SYS  DEC("EAia")t 
PRINT"  { DOWN HBLU)**  TAP 
E  SAVE  COMPLETED  **"!GO 
TO    220 

CP    890    SYS    DEC("E99A"):PRINTiI 
F    PEEK ( 2816 )«5    THEN    GOS 
UB    950; PRINT "(down) 
{BLKJ[RVSJ    FILE   NOT    FOU 
ND    ":GOTO    220 

GQ  900  PRINT"LOADING  ...fDOWNl 
"iAD=FNAD(2817)  :IF  ADO 
SA  THEN  F=ltGOTO  800 t EL 
SE  AD=FNAD(2ai9)-ltF— 2 
•(AD<EA)-3*{AD>EAJ 

JD   910   A-BSjBBBS+tEA-SAj+liGOS 


OB  920 t SYS  DEC("E9PB'): 
IF  ST>0  THEN  800! ELSE  7 
90 

XB  920  POKE193.FNLB{A}!POKE194 
,FNHB(A):POKE  174,FNLa{ 
B):POKE  175,FNHB(B)!RET 
URN 

CP   930    CATALOG! PRINT "{DOWNS 

(BLUJ**  PRESS  ANY  KEY  F 
OR  MENU  **'':GETKE:Y  A?  jG 
OTO    220 

MM   940    PRINT   BE$"[RVS)    QUIT 

i4§";RTSf "ARE   YOU    SURE 
(SPACE) [Y/N]7";GETKEY   A 
SsIF   AS<>"Y"    THEN    220 :E 
LSE    PRINT" (CLR)":BANK    1 
5:  END 

JE    9S0    SOUND    1,500,10! RETURN 

AF  960  IF  ER=14  AND  EL=260  THE 
N    RESUME    300 

MK  970  IF  ER=14  AND  EL=500  THE 
N    RESUME   NEXT 

KJ    980    IF    ER-4   AND   EL=780   THEN 
F=4iA5=DSS!RE3UME    800 

DQ  990  IF  ER=30  THEN  RESUME! EL 
SE  PRINT  EHRS(ER):"  ERR 
OR    IN    LINE";  EL,  O 


Address  Cataloger 

See  instructions  in  article  on  page  57 
before  typing  in. 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  p[c.ise 
refer  to  "How  To  Type  In 
COMPUTEI's  GAZETTE  Programs," 
wKich  appears  before  ihe  Program 
Listings. 


0301 jFF 
0809! 31 
0811:20 
0B19:0A 
0821 :SD 
0829 !FF 
0e31:4B 
0S39!E7 
0841 S70 
0849 :0E 
0851:20 
0859:95 
0B6l!A9 
0869:39 
0871:20 
0879:20 
0881;FB 
0889: IP 
0891:48 
0899:21 
08A1:40 
0BA9:0a 
08B1:I7 
0BB9 !  F0 
08Cl:DS 
08C9!9D 
08D1S0S 
aSD9:A9 
08E1 !08 
0BE9!F0 
flSFlieS 
0BF9:A0 
0901 !A0 
0909 :F7 
0911:10 


FF  0A 
00  00 

92  0D 
AA  BD 
2E  08 
4C  14 
0A  3D 
flD  SE 
OF  A9 
A9  00 
C5  10 

04  20 
FF  85 
F0  01 

93  08 
F0  FF 
OA  20 
4E  4F 
00  A9 
D0  BD 
14  A9 
B0  17 
20  D5 

05  20 
0A  60 
C0  02 
A2  05 
BQ  A0 
85  0C 
00  C9 
0C  A9 
09  20 
00  84 
C9  0D 
C9  20 


00  9E 
00  A9 
20  BI3 
2D  0B 
8D  29 
08  A3 

08  4A 
0D  20 
00  85 
2C  A9 
20  FA 
8E  0E 
FB  20 
60  E0 
A2  0B 
A9  89 
D5  HA 
20  4D 
0F  8D 
86  02 
00  Q5 
A9  00 
FF  A  5 
05  0A 
A2  05 
CA  10 
Afl  00 

09  20 
20  E4 
54  D0 
00  85 
FB  0A 
F7  20 
F0  27 
90  ED 


32  30 
36  85 
12  A5 
80  28 
08  20 
0B  CF 

08  0U 
C5  10 
04  4C 
01  85 
0D  A9 
20  lA 
25  0E 
E6  D0 
A0  10 
A0  08 
E6  FB 
41  54 
20  1)0 
A9  93 
8B  20 
A2  70 
0C  C9 
FO  03 
BD  FF 
F7  20 
20  FO 
FU  0A 
FF  C9 
F5  A9 
8B  A9 
20  97 
E4  FP 

09  14 
C9  SB 


36  A6 
01  E3 
88  76 

08  3  2 
FF  IF 

09  3  5 
OB  29 
20  F4 
BE  E5 
39  23 
01  47 
0E  4D 
AS  OE 
CC  89 
18  B4 
20  6  F 
60  B7 

43  04 
BD  08 
4C  B2 
C4  6B 
A0  7  3 
01  02 
20  12 
09  9D 
9  3  F9 
FF  9B 
A9  40 

44  D9 
01  A6 
A6  51 
09  69 
A4  AC 
F0  B3 
B0  AB 


0919:E9 

0921 !l3 

0929 :3C 

0931 :D1 

0939:20 

0941:F0 

0949 :A0 

0951 :A2 

0959:20 

0961:68 

0969:20 

0971:20 

097950A 

0981 !AB 

0989:18 

099l!BD 

0999 !A9 

09A1:AB 

a9A9:54 

09B1:4E 

09B9i28 

09C1 

09C9 

09D1 

09D9 

09E1 

09E9 

09P1I0C 

09F9!F0 

0A01 :3a 

0A09!20 

0A11 !A2 

0A19!20 

0A21:20 

0A29:40 

0A31 !02 

0A39!FP 

0A41 

0A49 

0A51 

0A59 

0A61 

0A69tFF 

0A7l!PF 

0A79 

0A81 

0A89 

0A91 

0A99 

0AA1 

0AA9 

0AB1 


:52 
:0D 
:B5 
:C4 
:A4 
:85 


:01 
:40 
:1F 
:A0 
:0A 


FF 
FF 
85 
BA 
F9 
4C 
20 
20 
0AQ9:0A 


99  C6 
20  40 
03  4C 
88  10 
46  0A 
3C  98 
09  20 
08  20 
05  OA 
18  69 
BD  FF 
BA  FF 
A9  0F 
A6  OC 
69  03 
FP  IB 
A3  A0 
60  AF 
45  52 
41  4D 
54  29 
20  28 
0D  0D 
8B  20 
0B  EB 
03  A9 
03  A9 
C9  01 
03  20 
A6  A6 
43  0A 

08  A8 
BD  FF 
C6  FF 
14  68 
20  C3 
20  CC 
60  A9 
14  A9 
20  40 
00  20 
A9  08 
A2  02 
20  05 
20  CF 
05  F8 
FB  20 
0A  20 
C9  00 

9  3  OA 
43  0A 
C3  FF 
48  A9 


60 

FB 


45 
41 


02  CS  C0 
14  20  97 

03  09  C0 
ED  CO  00 
20  43  0A 
48  A9  02 
BD  FF  A9 
BA  FF  20 
A9  0V  20 
06  A2  CO 
A9  0F  AS 
20  CO  FF 
20  C3  FF 
20  BA  FP 
A2  C3  A0 
60  38 
09  20 
9D  00  IF 
20  46  49 

3A  20 
50  45 
44  29  49 
00  49  30 
C4  Oa  U0 
20  60  10 
70  85  02 
02  20  D8 
FB  05  20 
D5  0A  60 
A6  A5  90 
20  43  0A 
20  BA  FF 
20  C0  PF 
20  CF  FF 
C9  0D  D0 
FF  A9  0F 
FF  20  4  3 
00  2C  A9 
93  20  40 
14  A9  02 
BA  PF  A2 
20  UD  FF 
20  C6 
0A  D0 
FF  85  F8 
F0  29  20 
CF  FF  A6 
CF  PF  C9 
F0  06  20 
AD  8D  02 
4C  7A  0A 
20  CC  FF 
37  as  01 


FF 
38 


0C 

F0 

Dl 

09 

8C 

0C 

00 

F0 

10 

F0 

5C 

73 

A5 

SB 

49 

A2 

CD 

DA 

OF 

AB 

38 

CO 

FF 

68 

C3 

FF 

19 

A0 

02 

96 

A2 

08 

FD 

20 

05 

8F 

A9 

01 

51 

AS 

F7 

2E 

02 

20 

51 

98 

43 

48 

0A 

68 

7B 

45 

4E 

45 

4C 

45 

B8 

00 

IC 

A7 

20 

4F 

55 

53 

4B 

AE 

A9 

01 

A6 

26 

20 

49 

A6 

02 

C2 

A9 

17 

El 

FF 

A5 

DE 

05 

0A 

63 

53 

30 

4F 

F0 

39 

AS 

A9 

OF 

ES 

A9 

00 

B8 

A2 

0F 

09 

48 

20 

28 

F4 

A9 

-4B 

20 

C3 

54 

0A 

A9 

BA 

20 

4C 

SB 

14 

A9 

C4 

A2 

08 

E8 

CE 

AO 

36 

20 

C0 

D6 

20 

CF 

AE 

20 

CF 

46 

20 

CF 

AF 

CP 

PF 

6E 

F8 

20 

4C 

A6 

F0 

EB 

40 

14 

71 

DO 

FB 

EE 

A9 

02 

F5 

4C 

DS 

9D 

68 

20 

AE 

0AC1 !CD 
0AC9:A9 
0AD1 :A6 
0AD9 ! 18 
0AE1 !20 
0AE9:60 
0AF1 :20 
0AF9:92 
0B01:C8 
0B09:4C 
0B11:01 
0B19:85 
0B2! !85 
0B29!85 
0ii31  :03 
0B39!FF 
0B41:D1 
0B49:B1 
0BS1 :A5 
0B59!EF 
0B6l!D0 
0B69!DO 
0B71:1A 
0n79:A5 
0B81 jA5 
0B89:20 
0B91:1O 
0B99:0B 
0BA1:E5 
0BA9:85 
0BB1:60 
0BB9!85 
0BC1 tDl 
0BC9:F0 
0BD1 :C0 
0BD9:F0 
0BE1 :4C 
0BE9!85 

0BP1:20 
0BF9:01 
0C01 iA9 
0C09!lB 
0C11:0B 
0C19!0C 
0C2l!8F 
0C29iE6 
0C31 :20 
0039: F0 
0C41 :49 
0C49:8A 
0C51:8D 
0C59:8D 
0C6l!0D 


BD  20 
35  85 
A6  A6 
20  F0 
FB  0A 
12  IC 
41  4E 

00  85 
Bl  0  5 

01  0B 
B0  01 
8B  AA 

02  A9 
05  13 
85  06 
C8  C0 
05  P0 

02  85 
P7  91 
A9  01 
C4  C6 
AC  60 
20  60 

03  65 

02  85 
66  13 
A2  E5 
E0  ES 
FO  IF 
BD  AS 
10  A5 
C2  20 
0F  60 

19  20 
FF  F0 
F5  C9 
C6  0B 
3A  A2 

CI  12 

60  35 

03  20 
C9  01 
E8  86 

20  El 
D0  F3 
P0  IC 
49  0C 
0D  20 
0C  20 
48  20 
A5  28 
5B  0D 
A9  01 


46  0A 

01  60 
2A  A2 
FF  A9 
20  E4 
50  52 

59  20 
05  84 
F0  06 

60  20 
60  S6 
EE  20 
17  35 

69  ca 

69  00 
25  F0 
PS  B0 
F7  Bl 
05  88 
85  8B 
8D  FO 
A6  FB 
10  A5 
C2  E8 
BD  A5 
20  92 
4C  CA 
F0  25 
20  60 
03  85 

02  85 
A6  13 
A2  FF 
60  10 
Fl  Bl 
AD  F0 
A6  F7 
4C  A0 
AS  8B 
23  A2 
CI  12 
F0  01 
8F  A2 
FF  F0 
60  20 
20  81 
20  25 
ai  10 
El  FF 
60  10 
0A  AA 
BD  3B 
A0  00 


20  46 
24  30 

18  A0 
EA  A0 
FF  F0 
45  S3 
4B  45 
06  A0 
20  40 
C4  0B 
8D  A9 
DO  A9 

03  A5 
85  02 
85  03 
IF  Bl 
17  A0 
05  91 
CO  FF 
EB  E4 

04  AS 
E0  E5 

02  85 
20  60 

03  85 
0B  4C 
0D  20 
A6  FB 
10  A5 
BE  E8 
CI  A5 
A6  FB 
E8  EO 
A0  C8 
02  C9 
Fl  86 
60  A9 
12  A9 

C9  03 

9  3  A0 
AS  8B 
60  20 
00  20 

05  E8 
4D  08 

10  A6 
0E  E0 
A6  FB 
DO  EC 
A9  00 
BD  3A 
14  BD 
A2  04 


0A  FB 
3A  2P 
OE  IF 
0A  64 
FB  4D 
53  DC 

59  D7 
FF  D5 
14  DC 
E0  F7 
00  B7 
70  21 
02  A6 
A5  E2 
A0  3E 
02  55 
C7  E9 
02  AF 
DO  D2 
8D  Al 
SB  31 
F0  A9 
CI  AB 
10  98 
BE  7A 
81  83 
C4  69 
E0  D5 

02  5D 
20  EF 

03  52 
4C  29 
E6  07 
88  05 
AO  4F 
P7  4E 
m    30 

04  0F 
D0  7F 
12  92 
P0  FD 
C4  DE 
49  51 
E4  CD 
E0  E0 
FB  0C 
E6  39 
20  5C 

60  A0 
85  6F 
14  14 
5C  2E 
20  47 
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0C69  1 

BA 

FF 

20 

C0 

FF 

A2 

01 

20 

9B 

0F09! 

11 

85 

FC 

BD 

97 

11 

85 

FD 

96 

11  Bit  44 

44 

S2 

45 

S3 

53 

20 

43 
52 

11 
F2 

0C71  : 

C9 

FF 

AS 

28 

C9 

02 

F0 

16 

F3 

0F11- 

60 

68 

68 

AS 

04 

DO 

03 

20 

6A 

1189.41 

S4 

41 

4C 

4F 

47 

45 

0C79: 
0C81 ! 

A5 

3  A 

C9 

38 

90 

10 

49 

FF 

07 

BF19! 

63 

0D 

A9 

00 

85 

FE 

60 

A9 

F3 

llCl.OD 

00 

0B 

A3 

A3 

A3 

A3 

A3 

A3 

9C 

IS 

69 

43 

AA 

20 

43 

0A 

CA 

FF 

0F21 

FF 

4C 

DA 

0F 

A9 

01 

4C 

DA 

63 

11C9JA3 

A3 

R3 

A3 

A3 

A3 

A3 

EB 

0C89  t 

D0 

FA 

A9 

01 

8S 

3A 

A2 

FF 

68 

0F29! 

0F 

20 

63 

0D 

A5 

FB 

C9 

ES 

AA 

llDl.AS 

A3 

A3 

A3 

BD 

0D 

0D 

00 

14 
A7 

0C91 ; 

Ea 

20 

SA 

0D 

C9 

FD 

D0 

03 

ZD 

0F31 

F0 

43 

E6 

PQ 

4C 

70 

OF 

60 

D7 

11D9.0D 

IC 

4C 

4F 

41 

44 

20 

44 

0C99  J 

4C 

22 

BD 

C9 

FC 

D0 

09 

A9 

85 

0F39 

20 

63 

0D 

AS 

FB 

C9 

DC 

90 

8D 

11E1:41 

54 

41 

FE 

00 

0D 

S3 

41 

ED 

0CA1  1 

32 

3a 

E5 

BD 

85 

F7 

D0 

OA 

2E 

0F41 

04 

A9 

E5 

D0 

05 

AS 

FB 

18 

64 

11E9S56 

4S 

20 

44 

41 

54 

41 

FE 

AD 

0CA9  : 

C9 

FF 

D0 

0F 

EB 

20 

5A 

0D 

3B 

BF49 

69 

0A 

85 

FB 

4C 

70 

0F 

20 

71 

llFliBB 

0D 

44 

49 

52 

4S 

43 

S4 

F6 

0CB1 ! 

85 

F7 

20 

46 

0A 

C6 

F7 

D0 

IF 

0FS1 

63 

0D 

AS 

FB 

C9 

0A 

110 

04 

B4 

11F9.4F 

52 

59 

FE 

BB 

OD 

56 

49 

9D 

0CB9: 

F9 

F0 

D5 

C9 

FE 

D0 

11 

EB 

A8 

0F59 

A9 

00 

F0 

05 

A5 

FB 

3B 

E9 

32 

1201i45 

57 

20 

44 

41 

54 

41 

FE 

C2 

0CC1 

20 

SA 

0D 

8S 

F7 

F0 

C9 

20 

Bl 

0F61 

0A 

8S 

FB 

4C 

70 

OF 

20 

63 

8D 

12  09:00 

0D 

53 

45 

41 

52 

43 

4B 

51 

0CC9  ! 

43 

0A 

C6 

F7 

D0 

F9 

F0 

C0 

6F 

0F69 

0D 

AS 

FB 

FB 

08 

C6 

FB 

20 

79 

1211:20 

44 

41 

54 

41 

FE 

00 

0D 

D6 
71 
40 
23 
9F 

0CD1 
0CD9 

C9 
91 

0A 
0C 

90 
A8 

06 
B9 

20 
83 

40 
0E 

14 
48 

4C 
B9 

3A 
0D 

0F71 
0F79 

81 
0F 

10 
A9 

20 
A0 

FA 
91 

OD 
FC 

60 
60 

20 
A0 

20 

00 

52 
61 

1219:41 
1221i49 

4C 
SA 

50 
45 

48 

FE 

41 
00 

42 
0D 

45 
50 

54 
52 

0CE1 

84 

0E 

as 

F7 

68 

A8 

20 

40 

S6 

0F81 

C8 

Bl 

FC 

10 

07 

88 

91 

FC 

8B 

1229:49 

4E 

54 

20 

44 

41 

S4 

41 

0CE9 

0D 

AS 

8D 

18 

65 

ac 

B5 

80 

IB 

0F89 

ca 

4C 

81 

0F 

88 

A9 

A0 

91 

FD 

1231 .FE 

00 

OD 

51 

SS 

49 

54 

9B 

0CF1 

E6 

8C 

ca 

C4 

8C 

D0 

0A 

EB 

AA 

0F91 

FC 

60 

A0 

FF 

ca 

Bl 

FC 

30 

91 

1239.21 

IC 

FF 

FE 

04 
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1460 IDD  10  FB  A9  07  BD  00 
146BiA2  04  CA  EA  D0  FC  A2 
1470 :AD  00  DD  0A  08  0A  26 
1478:28  26  95  CA  D0  F2  A5 
1480149  FF  99  00  0C  C8  D0 
1488 iA9  FD  8D  30  D0  60  A9 
1490:85  FF  A9  00  85  FB  85 
1498  J A9  15  85  FC  A9  05  85 
14Afl:AS  BA  20  Bl  FF  A9  6F 
14 AS: 93  FF  A5  FD  A4  FE  8D 
14B0114  BC  Fl  14  A0  00  B9 
14B8:14  20  A8  FF  C8  C0  06 
14C0:F5  A0  00  Bl  FB  20  A8 
14ce:C8  C0  20  90  F6  A5  FB 
14Dfl:lF  85  FB  A5  FC  69  00 
14De:FC  AS  FD  69  20  85  FD 
14E0tFE  69  00  85  FE  20  AE 
14E8:C6  FF  D0  B4  60  4D  2D 
14F0:00  00  20  FF  FF  FF  FF 
14F8:FF  FF  FF  FF  FF  FF  FF 
1500:20  42  D0  78  A9  15  8D 
1S08:1C  A9  12  A0  01  8D  00 
1510tBC  01  03  20  CD  05  A9 
1518:85  3C  A2  00  86  4B  F0 
1520 iA0  00  Bl  3B  29  BF  C9 
1528jD0  19  C8  C8  C6  B9  BD 
1530 tC9  2A  F0  42  C9  3F  F0 
1538sDl  3B  D0  07  C8  C0  12 
1540! 35  D0  EA  E6  4B  A6  4B 
1548:08  F0  07  BD  6E  05  85 
15501 D0  CE  AD  00  03  F0  06 
1558101  03  4C  13  05  A9  FF 
1560:00  03  20  96  05  A9  3A 
1568  107  IC  58  4C  45  D9  02 
1570(42  62  82  A2  C2  E2  EC 


03  0D 
B9  D8 
C8  89 
03  47 
D0  44 
54  87 
4B  0C 
45  CE 
38  18 
49  84 
4C  93 
93  2D 
A2  CA 
10  F2 
24  4B 
A9  46 
30  4F 
3A  84 
A2  04 
16  fl5 
14  B5 
20  15 
A9  78 
78  Dl 
SD  7D 
06  4F 
AE  3A 
F0  39 
AD  CC 
2D  E8 
FB  28 
F7  7F 
0C  Dl 
F7  C4 
8E  CD 
A6  93 
2G  22 
86  93 
BF  8A 
F3  E5 
AF  14 
BD  02 
30  32 
00  77 
DD  El 

04  AE 
95  16 
95  D0 
CC  72 
10  25 
FD  D5 
FE  C6 
20  0F 
F0  5C 
ED  EB 
D0  2E 
FF  DB 
69  42 
85  D6 
A5  F7 
FF  11 

5  7  C3 
FF  ID 
FF  21 
07  30 
03  38 

03  FB 
2B  D6 
82  E2 

06  55 

04  3D 
F0  03 
E0  71 
3B  3D 
AC  E0 
8D  DA 
8D  89 
22  A4 
3B  79 


157etA0 

1580!B1 

15B8:20 

1S901A9 

1598 :B9 

15A0:00 

15A8:F9 

15B01A9 

1SBB12A 

1500:48 

15C8:18 

1500186 

1508:03 

15E0110 

15E8i30 

15F0I54 

15F8S85 

1600  I A9 

1608  J FE 

1610tCB 

1618 :AD 

1620 :F4 

1628 ;F0 

1630 :F5 

1638J06 

1640:86 

1648  :8S 

1650:96 

16S8:44 

1660:9E 

1668:85 

1670:85 

1678:45 

1680!F9 

I6B81B8 

1690:06 

169a:DB 

16A0:8D 

16A6:10 

16B0:01 

16B8:FF 

16C0:A0 

16C8:A0 


00  Bl 
3B  BD 
96  05 
3A  80 
00  03 
18  AD 
A9    00 

00  06 
0A  80 
68  48 
Ca  D0 
AC  01 
CS  06 
A9  B0 
FC  78 
A9  EE 
32    A9 

03  85 
B8  AD 
D0    F4 

01  IC 
20    E0 

04  A9 
CS  3A 
A9  EC 
D0  AE 
44  A9 

05  A9 

4C  ce 

06  AS 

17  AS 
19    A9 

18  45 
A2  SA 
AD  01 
C8  C0 
E9  A9 
05  18 
9E  2C 
IC  B8 
FF  FF 
A0  A0 
A0    A0 


3B  8D 
01  03 
AO  00 

07  IC 
as  85 
00  18 
8D  00 
85  2A 
00  18 
68  A9 
CC  60 
03  B4 

08  85 
85  00 
AS  00 
8D  0C 

00  85 
31  20 

01  IC 
A0  SA 
99  00 
F8  AS 
22  D0 
F0  04 
80  0C 
F0  03 
FF  SD 
3A  8D 
CI  20 
12  85 
06  85 
00  45 

19  85 

20  9E 
IC  09 
0B  D0 
20  D0 
A9  21 
00  IC 
A0  00 
FF  FF 
A0  A0 
A0  A0 


00  03 

20  CD 
03  D0 
60  A0 
A9  02 
29  04 
IB  A2 
0A  06 
CA  D0 

00  60 
A9  03 
07  AD 

06  2B 
58  24 
C9  01 
IC  A9 
33  85 
5C  06 
99  00 
50  FE 

01  C8 
38  CS 
11  20 
A9  23 
IC  60 
18  69 
00  03 

07  IC 
62  06 
16  AS 
18  A5 
16  45 
lA  20 
06  50 
24  00 
F0  60 
Al  A9 
2C  05 
30  F6 
60  FF 
FF  FF 
A0  A0 
A0  A0 


C8  18 

05  4D 
FS  87 
00  E3 
8D  BC 
F0  E4 
04  BC 
85  03 
F0  AA 
00  21 
85  4D 
00  5  5 
F0  BC 
00  95 
D0  CD 

06  90 
30  DB 
50  54 
03  Fl 
B8  4B 
D0  DE 
47  5B 
E9  lA 
D0  FC 
C6  A0 
18  2C 
20  10 
A5  48 
4C  Dl 
13  16 

07  11 
17  FE 
34  90 
FE  4C 
D0  8E 
CA  60 
D0  10 
IB  4E 
AD  47 
FF  07 
FF  E4 
A0  EC 
A0  F4 


TurboDisk  64 

See  instructions  in  article  on  page  64 
before  typing  in. 


G000 
C008 
C010 

C0ia 

C020 
C0  28 
C030 
C038 
C040 
C048 
C050 
C05B 
C060 
C06e 
C070 
C078 
C080 

C0aa 

C090 
C098 
C0A0 
C0A8 
C0B0 
C0Ba 
CBCB 
C0C8 
C0D0 
C0D8 
C0E0 
C0E8 
C0F0 
C0F8 
C100 
C108 
CI  10 


:18  90 

:A9  F4 

i29  C0 

:D0  FS 

:A9  C0 

:E6  0D 

:49  53 

:42  4C 

:55  52 

:20  41 


:45 
:D0 
iFB 


:C3  CA 

:C3  C8 

:A5  93 

:00  00 

:00  85 

!00  85 

:BA  20 

:FF  AS 

:8C  81 

I  20  A8 

:A0  00 

:C0  20 

:85  FB 

:A5  FD 

:69  00 

:FF  00 

:A9  6F 

:Ae  FF 

:AE  FF 

:20  7D 

:A4  C3 

I  AC  02 


IS  A9 
8D  31 
F0  06 
60  A9 
BD  31 
54  55 
4B  20 
45  44 

42  4F 

43  54 
0D  00 
A0  00 
A2  10 
10  FA 
C4  B7 
4C  A5 
20  A9 
FB  A9 
FD  A9 
Bl  FF 
FD  A4 
C0  A0 
FF  CB 
Bl  FB 
90  F6 
A5  FC 
69  20 
85  FE 
B4  AS 
20  93 
A9  43 
78  A9 
CI  2C 
A6  C4 
C4  AE 


A5  BD 
03  A0 
20  16 
54  8D 
03  A0 
52  42 
44  49 
0D  00 
44  49 
49  56 
B5  93 
Bl  BB 
A9  A0 
Bl  BB 
90  F6 
F4  40 
10  85 
C2  85 
05  85 
A9  6F 
FE  80 
00  B9 
C0  06 
20  A8 
AS  FB 
69  00 
85  FD 
20  AE 
BA  20 
FF  A9 
20  A8 
0B  SD 
00  C4 
A5  B9 
03  C4 


52 
80 


30  03  16 

00  B9  B4 

E7  ca  C6 

30  03  62 

15  D0  01 

4F  44  BE 

S3  41  C5 

0D  54  Bl 

53  4B  77 
41  54 
A5  93 

C9  24  12 

9D  AC  EC 

99  AC  BC 

B0  0B  E6 

20  S7  24 

FF  A9  E0 

FC  A9  55 

FE  AS  AF 

20  93  94 

80  C0  85 

7D  C0  95 

00  FS  AE 

FF  C8  EC 

69  IF  3B 

as  FC  E3 

AS  FE  42 

FF  C6  32 

Bl  FF  41 

55  20  C9 

FF  20  F3 

11  D0  FC 

30  53  D4 

F0  06  EB 

84  AE  D0 


CII8186 
C120:15 
C128:00 
C130SC1 
C138jBD 
C140:01 
C1481AE 
C150:1B 
CISBjAF 
C160:38 
CI  68: 00 
C170:18 
C178169 
C160:00 
ClBBiOO 
C190:8D 
C198iFC 
C1A0:0A 
C1A8:F2 
C1B0:C8 
CIB81EA 
C1C01EA 
ClCBsEA 
ClD0tEA 
CID81EA 
ClE0tEA 
ClEa:EA 
CI F0 : EA 
CIF81EA 
C200120 
C208ilC 
C210:8C 
C218:85 
C220:A0 
C2  28:D0 
C2301C9 
C238:D1 
C240:3S 
C248:08 
C2S0:D0 
C258!01 
C260:00 
C268:07 
C270:42 
C27S:A0 
C280:B1 
C2B8i20 
C290:A9 
C29BiB9 


C2A0 

C2A8 

C2B0 

C2B8i2A 

C2C0:4S 

C2C8ilB 

CZD01B4 

G2D8:85 

C2E0100 

C2E6!00 

C2F0:0C 

C2Fa:85 

C300:20 

C308:1C 

C310  1BA 

C31S:00 

C3201A5 

C3  28:D0 

C330:04 

C3  3aj0C 

C340:A9 

C3481A9 

C3501C8 

C3  5B5AS 

C360:A5 

C3eBiA9 

C370145 

C37B:5A 

C380:01 

C388!C0 

C390:A9 

C39B:18 

C3A0:2C 

C3ABIB8 

C3B0:A0 

C3B8iA0 


AF  A2  04 
20  65  CI 
C4  30  32 

18  90  F0 
00  C4  91 
C4  90  F4 
C8  20  70 
8D  11  00 
58  60  A9 
B0  EB  A2 
C4  91  AE 

98  65  AE 
00  85  AF 
DD  30  FB 
AD  00  DD 
00  DO  A2 
A2  04  AD 
26  9S  28 
A5  95  49 

00  CC  60 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
42  D0  78 
A9  12  A0 

01  03  20 
3C  A2  00 
00  Bl  3B 

19  ce  ca 

2A  F0  42 

3B  D0  07 

D0  EA  E6 

F0  07  BD 

CE  AD  00 

03  4C  13 

03  20  96 

IC  SB  4C 

62  82  A2 

00  Bl  3B 

3B  BD  01 

96  05  AD 

3A  SD  07 

00  03  85 

18  AD  00 
A9  00  8D 

00  06  85 
0A  8D  00 
68  4S  68 
ca  D0  CC 

07  AD  00 
06  28  F0 
58  24  00 
C9  01  D0 
IC  A9  06 
33  85  30 
52  06  50 

99  00  03 
50  FE  B8 

01  C8  D0 
38  C5  47 
14  20  E9 
A9  23  D0 
IC  60  18 
FF  8D  00 
3A  8D  07 
CI  20  58 
12  85  16 
06  85  18 
00  45  16 

19  85  lA 

20  94  06 
IC  D9  24 

08  D0  F0 
20  D0  AA 
A9  21  2C 
00  IC  30 
A0  00  60 
A0  A0  A0 
A0  A0  A0 


AD  00  C4 
20  7D  Ci 
F0  06  20 
A2  02  A0 
AE  CB  EB 
BD  00  C4 
CI  18  48 

68  A6  AE 
04  2C  A9 

02  A0  00 
CB  E8  D0 

85  AE  AS 
60  A0  00 
A9  17  8D 
10  FB  A9 

04  CA  EA 

00  00  0A 
26  95  CA 
FF  99  00 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
EA  EA  EA 
A9  15  8D 

01  80  00 
CD  05  A9 

86  4B  F0 

29  BF  C9 
ca  B9  A9 
C9  3F  F0 
ca  C0  12 
4B  A6  4B 
6E  05  85 

03  F0  06 

05  A9  FF 

05  A9  3A 
4S  09  02 
C2  E2  E6 
80  00  03 
03  20  CO 
00  03  00 
IC  60  A0 
85  A9  02 
18  29  04 
00  18  A2 
2A  0A  06 
IS  CA  00 
A9  00  80 
60  AC  01 
03  C5  06 
10  A9  B0 

30  FC  78 
4E  A9  EE 
85  32  A9 
A9  03  85 
FE  BS  AD 
CB  00  F4 
AD  01  IC 
F4  20  E0 
F0  04  A9 
F5  CS  3A 
09  A9  EC 

69  18  85 
03  20  96 
IC  A5  44 

06  4C  94 
AS  13  85 
A5  07  85 
45  17  45 
20  34  F9 
50  FE  B8 
00  00  06 
60  CA  D0 
A9  00  8D 
05  18  10 
F6  AO  01 
A0  A0  A0 
A0  A0  A0 
00  00  00 


F0  47 
AD  27 
63  49 
00  lA 
EC  A3 
91  OF 
A9  09 
A4  D3 
00  94 
BD  24 


F7 
AF 

BD 
9F 

AD 

8F 

00 

06 

07 

0F 

D0 

B2 

08 

32 

D0 

OS 

C4 

81 

EA 

30 

EA 

3C 

EA 

44 

EA 

4C 

EA 

54 

EA 

SC 

EA 

64 

EA 

6C 

FJ\ 

74 

EA 

7C 

07 

8B 

03 

93 

03 

57 

2B 

32 

82 

3E 

06 

B8 

04 

98 

F0 

5E 

E0 

CC 

3B 

98 

AC 

3C 

80 

36 

80 

E4 

22 

FF 

3B 

D4 

CB 

73 

05 

Aa 

F5 

E2 

00 

3F 

8D 

18 

F0 

40 

04 

18 

85 

2F 

F0 

06 

00 

7C 

03 

2E 

08 

53 

as 

C4 

AS 

00 

80 

92 

00 

61 

31 

57 

01 

29 

A0 

4B 

99 

B7 

F8 

E8 

22 

C2 

F0 

EB 

80 

EB 

44 

55 

05 

19 

4C 

Al 

06 

C6 

17 

E4 

19 

DB 

18 

F7 

A2 

9B 

AD 

G5 

C8 

25 

E9 

55 

05 

6A 

9E 

G4 

IC 

51 

A0 

24 

A0 

38 

00 

D6 
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Article  on  page  55. 


BEFORE  TYPING  .  .  . 
Before  typing  in  programs,  please 
refer  to  "How  To  Type  In 
COMPUTERS  GAZETTE  Programs," 
wKich  appears  before  the  Program 
Listings. 


KX 

10 

DP 

20 

DC 

23 

CX 

40 

EQ 

50 

XE 

60 

AM 

70 

XR 

80 

QB  90 

I 

KQ  100 

GQ  110 

HB  120 

AA  130 

XX  140 

AH  150 

QB  160 

EH  170 

AS  180 

EX  190 

DF  200 

!1K  210 

CH  220 

BR  230 

JC  240 

KS  250 

CF  260 

GH  270 

DE  280 

JM  290 

RS  300 

CG  310 

XS  320 

MF  330 

QH  340 

SB  350 

HS  360 

CG  370 

FK  360 

RP  390 
PA  400 


X=RND(-TI)  iS=54272!\?=532 
48 

DIM  T(25),RS(25),R1S(25) 
,IS{8) 

DIM  Q5(2,8),Q1${2,25) 
DIM  A?(2,8),A1?(2,25) 
DIM  Dtl25),LO(25),LC{Z5) 
,L(25) 

POKE53281,0:POKE53280,0i 
PRINT" {CLR]" 

FORI=0TO24:POKES+I,0tNEX 
T 

PRINT" {5  D0WN}"TAB(14) " 
leiPIRATE  COVE":GOSUB147 
01GOSUB1470 

PRINT" {9  DOWN) {7  RIGHT) A 
MINI-ADVENTURE  FOR  KIDS 

II 

PRINTTAB(13)"E73 

{3  DOWN) [PLEASE  WAIT]" 

FORI=1228BTO12607iREADA 

iPOKEI.AsNEXT 

POKE2040,193 

FORI=2041TO2043!POKEI,1 

97:NEXT 

FORI =V+40TOV+42 : POKEI , 2 

sNEXT 

POKEV+39 , 10 !POKEV+37  ,  7  : 

POKEV+38,5 

POKEV+29 , 15 1 POKEV+23 , 1 

POKEV+28, 1 :POkEV+27, 14 

POKEV+16 , 1 t POKEV, 0 : POKE 

V+1, 75 

X=61:Y=8l!P0KEV+21,l 

POKEV+2 , X ; POKEV+4 , X+48 i 

POKEV+6 , X+96 

FORI=12608TO12606+23:PO 

KEI,255:NEXT 

FORI =1 2608+2 4T01 2608+63 

iPOKEI,0!NEXT 

FORI=1TO10:READR$(I) :NE 

XT 

FORI  =  1T08:READQS{1,I)  -.R 

EADA?(1,I) :NEXT 

F0RI=1T08:READQ5{2,I) :R 

EADA5{2,I) iNEXT 

FORI=1TO100 :READD( I) iNE 

XT 

F0RI-lTO25tREADLO(I)iNE 

XT 

FORI=11T025 iR5 ( I)="HIGH 

SEAS"; NEXT 
FORI=1TO10!LC(I)=1:NEXT 
PORI=llT025iLC(I)=2:NEX 
T 

F1=>0:F2»0:Q=1 
FORI  =  1T08 : 1 5 ( I )  =  " " ! NEXT 
F0RI=1T025 !T( I)°0 iNEXT 
P0RI=1T025 
RNsINT(RND(l)*25)+l 
IFT(RN)=1THEN350 
T{RN)=l!R15(RN)=R$(I) :L 
(RN)=LC(I) 
NEXT 

Z=l!F0RI=lT02S 
IFR1?( I )= "TREASURE  ISLA 
ND "THEN 480 


FJ  410  IFR1S(I}="SEA  MONSTER'S 

LAIR"THEN480 
PM  420  IFR15(I)='HIGH  SEAS"THE 

N480 
XH  430  Q15(1,I)=Q5(1,Z) 
DF  440  Q1$(2,I)=Q5(2,Z) 
GH  450  A15(1,I}=AS(1,Z) 
MM  460  A15(2,I)=A$(2,Z) 
JH  470  Z=Z+1 
PA  480  NEXT 
FQ  490  FORI=lT025!lFRl$(l)""PI 

RATE  COVE"THENR=I:RR=R 
QA  500  NEXT 
PH  510  TM=R:IFR15(R)="TREASURE 

ISLAND "THEN1040 
QG  520  PRINT"{CLR)|83CURRENT  L 

OCATION;  lGRN}"s 
DJ  53'0  GOSUB1470 

CA  540  PRINTR1?(R) "iSi" 
KO  550  PRINT" [HOME) (2  DOWN}" 
SG  560  IFR15(R)="HIGH  SEAS"THE 

N960 
GE  570  IFR15(R)="SEA  MONSTER'S 

LAIR"THEN1270 
DX  580  POKE2040,193!POKEV+39,1 
0  !POKEV+37 , 7  I P0KEV+3e , 5 
AF  590  Y=81 iK=l:D-5 
HJ  600  POKEV+3,Y;POKEV+5,YiPOK 

EV+7,Y! POKEV+2 1,15 
MF  610  L=LEN(015(1.R) ) !L2-LEN( 

Q1S(2,R)) 
XX  620  PRINTTAB{14-L/2)"i83 

[DOWN)"QlS(l,R) 
ES  630  PRINTTAB(14-L2/2)Q15(2, 

R) 
BG  640  PRINTTAB(10)"READ  MAP" 
KP  650  PRINTTAB(10}"SAIL  ON" 
FG  660  PRINTTAB(7) "LIST  INVENT 

DRY" 
FH  670  GOSUB1790 
XG  680  ONKGOTO860, 860, 1520,690 

,1910 
AS  690  PRINT" (CLR) [3  DOWN)|8§S 

AILsfYEL)"; 
DP  700  Y»81tD=4:K=l 
MB  710  P0KEV+3,Y I POKEV+2 1,3 
HK  720  PRINT" (DOWN) |83"TAB (5 ) " 

NORTH " 
EP  730  PRINTTAB(5)"S0UTH" 
ER  740  PRINTTAB(5) "EAST" 
GG  750  PRINTTAB(5)"WEST" 
QM  760  GOSUB1790 
SK  770  IPK-lTHENR-R-5 
CJ  780  IFK=2THENR»R+S 
CF  790  IFK=JTHENR=R+1 
DP  Q00  IFK=4THENR=R-1 
PQ  810  IFD( ((TM-1)*4)+K)=1THEN 

POKEV+2 1,1 :GOTO510 
CE  820  POKE2040, 196: POKEV+39, 6 
: POKEV+37 , 1 : POKEV+38 , 7 : 
POKEV+21,1 
MH  830  PRINT" {4  DOWN] STORM  AHE 
AD-GO  ANOTHER  WAY":PRIN 
T"{8  DOWN)":GOSUBia90:G 
OSUB1470 
FD  840  GOSUB1860!R=TM:GOTO690 

GQ  850 REM  SEARCH 

EG  860  PRINT" U  DOWN )[ PUR ) YOU 

( SPACE JFIND  "A15(K,R) 
HP  870  GS=A1S(K,R) 
FQ  880  IFG5  =  "A  KEY"THENF1='1 
ES  890  IFG5="A  CUTLASS "THENF 2= 

1 
BX  900  IFLEFT5{G5,7)="NOTHING" 

THEN940 
MQ  910  F0RI=lTO8!lFG5-IS(I)THE 

N940 
KP  920  NEXT 
QE  930  I5(Q)=G?:Q=Q+1 
PS  940  PRINTTABt?) "{6  DOWN)":G 

OSUB1860:GOTO510 
RF  950 REM  HIGH  SEAS 


FQ  960  POKE2040,192:POKEV+39,6 
:POKEV+37 , 1 :POKEV+38 , 2 

FC  970  K=1:D=2:Y=81 

PB  980  POKEV+3,Y:POKEV+5,Y:POK 
EV+21,7 

JQ  990  PRINTTAB{7)"[DOWN)i83RE 
AD  MAP" 

QD  1000  PRINTTAB{7) "SAIL  ON" 

QM  1010  GOSUB1790 

DE  1020  ONKGOTOl 520,690 

BQ  1030  REM  TREASURE  ISLA 

ND 

DF  1040  POKE2040,193:POKEV+39, 
10 :POKEV+37 , 7 :P0KEV+3e 

QH  1050  PRINT"tCLR)iB§(9  DOWN) 

YOU  HAVE  LANDED  AT  TRE 

ASURE  ISLAND"iG0SUB189 

0:GOSUB1470 
AP  1060  PRINT "[DOWN) AND  FOUND 

[SPACE )THE  TREASURE  CH 

EST" 
BS  1070  PRINT"l2  D0WN}i6lPRESS 
ANY  KEY  TO  SEE  IF  IT 

{ SPACE )WILL  OPEN." 
ME  10B0  GETKS :IFKS=""THEN10B0 
KE  1090  IF  F1=1THEN1150 
DA  1100  PRINT"(CLRj(9  D0WN)E83 

YOU  DON'T  HAVE  THE  KEY 

H 

BJ    1110    PRINT "[down) YOU    MUST    C 

ONTINUE   ON   YOUR   JOURNE 

Y," 
QQ    1120    PRINT" [DOWN) FIND    THE    K 

EY    AND    RETURN    TO 
KA    1130    PRINT "[DOWN 5 TREASURE    I 

SLAND.[3    DOWN)" 
PQ    1140    GOSUBie60;GOTO690 
EX    1150    POKE2040,194:POKEV+39, 

6:POKEV+37,l:POKEV+38, 

2:GOSUB1890 
FS    1160    PRINT" [CLR] ESIYOUR    KEY 

OPENS    THE    CHEST," 
SM    1170    PRINT "YOU    WIN" 
RK    1180    PRINT" [4    DOWN)§6iOTHER 

TREASURES : g83 ( DOWN ) " 
SR    1190    F0RI=lTOe:PRIKTI5(I) tN 

EXT 
GG    1200    PRINT" {2    DOWN}i73PLRY 

[SPACEJAGAIN    [Y/N] 
CP    1210    GETK?:IFK5=""THEN1210 
BP    1220    IFK?="Y"THENPOKEV+21,0 

IGOTO1250 
MG    1230    IFK5="N"THENSYS2048iEN 

D 
EQ   1240   GOTO1210 
KP    1250    PRINTTAB(9) "[3    DOWN) 

|7§[PLEASE   WAIT   A   MOME 

NT]":GOTO310 

ES    1260 REM   MONSTER 

CJ    1270    POKEV+39,6tPOKEV+37,2: 

POKEV+38, ltPOKE2040, 19 

5 
XP    12B0    Y»81:D=2!K=1 iP0KEV+3,Y 

: POKEV+5 , Y : POKEV+2 1 , 7 i 

GOSUB1890 
KG    1290    PRINTTAB{6)"[D0WN)SAIL 

AWAY" 
CG    1300    PRINTTAB(8) "FIGHT" 
RX    1310   GOSUB1790 
DX    1320    IFK=2THEN1390 
MK    1330    RN»RND(1) iIFRN>.aTHENT 

Mj-R:GOTO690 
RJ    1340    PRINT"[3    DOWNJNOT    FAST 

ENOUGH" 
J J    1350    PRINT "THE    MONSTER    DAMA 

GED   YOUR    SHIP" 
QM    1360    PRINT "YOU    MUST   GO    BACK 

'to   PIRATE    COVE   AND 
JE    1370    PRINT "START   OVER   AGAIN 

. [ 4    DOWN ) " 
GJ    1380    R=RRiGOSUB1860iGOTO510 
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SJ    1390    IPP2=0THEN1430 

SB    1400    PRINT" (2    DOWN} YOU    DEFE 

ATED    THE    SEA   MONSTER" 
JE   1410    PRINT "YOU    MAY   CONTINUE 
ON    YOUR    JOURNEY. 

[4    DOWN  J" 
SE    1420   TMs«RiGOSUB1860:POKEV+2 

l,liGOTO690 
HK   1430    PRINT" [2    DOWNJYOU    CANK 

OT    FIGHT   THE    MONSTER   W 

ITHOUT" 
JX    1440    PRINT "A   CUTLASS" 
PX    1450    GOTO1360 
RF    1460 REM    SOUND    SUB 

JE   1470    POKeS+24,15iPOKES+5,9! 

POKES+4, 17 
GO    1480    POKES+l,6tPOKES,108!FO 

RT=lTO1000iNEXT 
AQ    1490    POKES+4, 16 :FORT=1T02 5: 

NEXT 
EX    1500    RETURN 

RM    1510 REM    DRAW   MAP 

XK    1520    POKEV+21,0 

PR    1530    PRINT"{CLRH2    DQWN)"TA 

B(7)"EB3NAVIGATI0N    MAP 

[2    DOWN)" 
RB    1540   X5="0iYip" 
XQ    1550    Y5="iH3    ENi" 
HC    1560    Z5="LgP3@" 
CK    1570    F0RI=1T05:PRINTTAB(7) ; 
DF    IS 80    F0RJ=1T0S:PRINTXS;:NEX 

T:PRINT 
AE    1590    PRINTTAB(7); 
SM    1600    F0RJ=lT05!PRINTYS;:fIEX 

T:PRINT 
CE    1610    PRINTTAD(7) ; 
AK    1620    FORJ^lTOSsPRINTZ?; :NEX 

TsPRINT 
AK    1630   NEXT 
SQ    1640   F0RI=1T025 
FM    16  50    IFL( I)=1THENP0KEL0(I) , 

81 iP0KEL0tl)+S,5 
QG    1660    IFHI)  =  2THENP0KEL0(1)  , 

45:POKELO(I)+S,6 
EM    16  70    NEXT 
JP    16  80    POKELO(R) ,ai!POKELO(R) 

+  S,7 
KQ    1690    PRINT" (home) {6    DOWN}"T 

AB(27)"{GRN)Q|83    =   LAN 

D" 
RK    1700    PRINTTAQ(27} "(DLU)-E83 

=    WATER" 
BE    1710    PRINTTAB(27)" (YEL}QB8i 

=    CURRENT" 
SB    17  20    PRINTTAB(31) "LOCATION" 
FM    1730    PRINTTAB(33)"t3    DOWN) 

£yel)n" 
kp  1740  printtab(33)"-" 
jk  1750  printtab(31)"w-q-e" 
hm  1760  printtab(33)"-" 
eo  17  70  printtab(33)"s" 

HK    1780    PRINT" (4    DOWN  J " rGOSUBl 

860!GOTO510 
HO    17  90   GETK5iIFK5='""THEN17  90 
GR    1800    IFK5=CHRS(13)THENRETUR 

N 
PD    1810    IFKSo"  [DOWN)"THEN1790 
EB    1820    K=K+l:Y=Y+8 
JM   1830    IFK>DTHENK=l!Y=81 
DH    1840    POKEV+3,YiPOKEV+5,Y:PO 

KEV+7,Y 
BR    1850    GOTO1790 
RX    1860    PRINTTAB(6)"i7J[PRESS 

{SPACE) ANY    KEY    TO    CONT 

INUE]" 
MK    1870   GETKS:IFKS=""THEN1870 
QG    1880    RETURN 

GO    1890    FORI=lTOll!POKE53280,I 
RM    1900    FORT=1T02  5:NEXT:NEXT:P 

OKE532B0,0!RETURN 
EJ    1910    PRINT" [2    DOWN  J  INVENTOR 


Y : { DOWN ) " 
AA    1920    F0RI=lT08!PRINTIStI) :N 

EXT 
SG    19  30    PRINT" lDOWN}"iGOSUB186 

0:POKEV+21,1 :GOTO5  20 
AB    1940    DATA    0,0,0,1,192,0,1,1 

92 
AO    1950    DATA   0,4,192,0,4,192,0 

,20 
XR   1960    DATA    192,0,20,192,0,20 

,193,192 
BK    1970    DATA    20,197,192,4,197, 

192,4,197 
QM    1980    DATA    192,1,197,192.1,1 

93,192,240 
JS   1990    DATA    192,207,63,255,25 

2,15,255,252 
CX    2000   DATA    3,255,252,170,187 

,190,42,174 
DC   2010    DATA   234,10,170,168,0, 

170,128,255 
FG    2020    DATA0,0,0,0,0,60,0,0 
EG    2030    DATAi92,3,195,0,0,51,2 

40,0 
QD   2040    DATA15,12,3,24S,192,12 

,8,48 
RB   2050    DAT A0, 50, 48, 0,194,0,0, 

192 
Ca    2060    DATA128, 0,192, 128, 0,0, 

128,0 
GD    2070    DATA0, 128,0,2,0,0,86,6 

4 
PM   2080    DATA5,a5,e4,21,85,B0,l 

,85 
JF   2090   DATA64, 0,21,0,0,0,0,0 
DB    2100    DATA5, 0,0,1 ,64,0,0,80 
QD    2110    DATA0,0,20,0,0,5,0,0 
JG    2120    DATA1,64,0,0,80,21,85, 

80 
EK   2130   DATA16, 0,16, 18, 170,16, 

18,34 
ME    2140    DATA16,208,32,16,16,32 

,28,16 
RR   2150    DATA32,16,208,32,19,21 

,  85 , B0 
HF   2160    DATA0, 0,204, 48, 12,48,0 

,195 
AJ    2170    DATA12,12,12,48,0,0,19 

2,0 
GD  2180  DATA0,16,0,0,3  2,0,0,8 
XA  2190  DATA0,0,8,0,0,8,0,7  2 
XR  2200  DATA32,33,34,32, 136,0, 

170,0 
DD  2210  DATA0,158,0, 10,182, 160 

,160,158 
MC  2220  DATA10,128,ie2,2,64,17 

0,1,2 
DE  2230  DATA8,128,8,8,32,8,32, 

32 
QM  2240  DATA16, 32, 4, 0,32,0,0,8 
QF  2250  DATA0, 0,4, 0,0, 0,0,0 
RB  2260  DATA  1,84,0,4,1,64,4,0 
HF  2270  DATA  20,16,0,1,16,80,1 

,17 
BM  22B0  DATA  0,1,64,0,65,64,0, 

68 
EJ  2290  DATA  16,1,80,5,84,128, 

1  28 ,  48 
XQ  2300  DATA  8,8,50,0,0,192,20 

0,32 
KS  2310  DATA  200,192,0,192,194 

,35,195,32 
GQ    2  320    DATA    3,35,0,3,3,8,3,12 
PX    2330    DATA   0,0,12,0,0,12,0,7 

2 
ME    2340    DATA    TREASURE    ISLAND, 

{SPACE} SEA    MONSTER'S    L 

AIR,     BLUEBEARD'S    BAY 
SE    2  350    DATA    MERMAID'S    LAGOON, 
CAPT ■     HOOK ' S    SWAMP ,     E 

PICE    ISLAND 
SG    2360    DATA  JEWEL   ISLAND,    SKE 


AP  2370 


A  F 


LETON  INLET,  BARBARY  C 

OAST, PI RATE  COVE 

DATA  SIFT  THROUGH  SAND 

,  A  FEW  PIECES  OF  EIGH 

T 

DATA    SEARCH    ISLAND,     NO 

THING    OF    INTEREST, 

DATA   SEARCH    OLD   CALLED 

N,     SOME    SILVER   JEWELRY 

DATA   SEARCH    ISLAND,    EX 

OTIC   SPICES 

DATA  SEARCH  HARBOR,  A 

{space  3  CUTLASS 

DATA  SEARCH  SWAMP,  NOT 

HING  BUT  SNAKES 

DATA  SEARCH  JUNGLE,  A 

(SPACE) BEAUTIFUL  PARRO 

T 

DATA    SAIL    ALONG    COAST, 

NOTHING    OF    INTEREST. 
DATA    SEARCH    ALONG    DOCK 
,    NOTHING    OF    INTEREST. 
DATA    SEARCH    NATIVE    HUT 
S,    A   KEY 

DATA   SEARCH    STREAM, NOT 
HING    BUT   ALLIGATORS 
DATA   SEARCH    ALONG    CLIP 
FS,    NOTHING    OF    INTERES 
T. 

DATA   SEARCH   WOODS,    NOT 
HING    OF    INTEREST, 
DATA    SEARCH    WRECKED    SH 
IP,     SOME    GEMS 
DATA   SEARCH    OLD    SHIP, 
(SPACE) NOTHING    BUT    AN 
(space) OLD   COMPASS. 
DATA   COMB    BEACHES, 
EW   DOUBLOONS 
DATA   0,1,1,0 
,1,1,1,0,1,1 
DATA    1,1,1,0 
,1,1,1,1,1,1 
DATA    1,1,1,0 
,1,1,1,1,1,1 
DATA    1,1,1,0 
.1,1,1,1,1,1 
DATA    1,0,1,0 
,0,1,1,1,0,1 
DATA    1272,1275,1276,12 
81,1284 

DATA   1392,1395,1398,14 
01,1404 

DATA   1512,1515,1518,15 
21 , 1524 

DATA    1632,1635,1638,16 
41, 1644 

DATA   1752,1755,1758,17 
61, 1764 


Turbo  BootMaker 

Article  on  page  67. 

AC    100    PRINT"(CLR){2    down) 

{WHT)"CHR5(a)am?(  14}  :P 
RINT  TAB(10)"**  turbobo 
OTMAKER    *»":Z5=CHR5(0T 

AB    110    FOR    AD=822    TO    915:READ 
( SPACE ) BY : CK=CK+CY : POKE 
AD,BY!NEXT:IF   CK=115  97 
THEN    130 

GP  120  PRINT"(2  DOWN) (RVS)ERRO 
R  IN  DATA  STATEMENTS  I" J 
STOP 

GH    130    PRINT" (DOWN) {2    SPACES)! 
NSERT    A    DISK    CONTAINING 
TURBODISK." 

PQ    140    PRINT   TAB(7) "PRESS 

{RVS)    RETURN  joFF J    WHEN 

readyT" 

XC   150   GET    K$tIF   KS<>CHRS{13) 
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AX 

2380 

GJ 

2390 

AE 

2400 

FP 

2410 

QE 

2420 

PK 

2430 

XS 

2440 

GF 

2450 

DX 

2460 

XX 

2470 

BX 

2480 

sx 

2490 

XC 

2500 

AA 

2510 

AD 

2520 

ED 

2530 

XM 

2540 

MF 

2550 

KE 

2560 

XQ 

2570 

BE 

2580 

GA 

2590 

PK 

2600 

JF 

2610 

MB 

2620 

,0,1,1 

1  ,0 

,1,0,1 

0,1 

1,1 

0,1 

1,1 

0,1 

1,1 

0,1 

ll!0!l 

1,1 

,1,1,0 

0,1 

I SPACE  5 THEN    150 
RJ    160   CLOSE    15:0PEK    15,8,15," 

I0":GOSUB    500!lF    E   THEN 
600 
EF    170    T$=""  :  PRINT"  [DOWN  )NAME 

[SPACElOF    TURBODISK    FIL 

E:"i INPUT    T$iIF    T5=""   T 

HEN    170 
GA    190    OPEN    1,8,B,  "01  "■fT$  +  ",P, 

R";GET#1,AS,BS!G0SUB    50 

0:IF   E   THEN    600 
CH    190    TL=ASC(AS+ZS) :TH=ASC(B? 

+  2;S):P0KE    834,TL:POKE    8 

36,  TH: POKE    861, TL: POKE 

(SPACE)S62,TH 
MP    200    TS=491  52  !TE=>TSt  PRINT    TA 

B(7)" [D0WN)READING:     "T5 
PH    210    FOR    SS=0    TO    l:GET#l,A5i 

SS=STiPOKE   TE,ASC(A$+Z5 

) !TE=TE+liNEXT 
SE    220    CLOSE    liIF   ST064    THEN 

{SPACE }PRINT"{2    DOWN) 

tRVS}ERROR    READING    TURB 

ODISK    FILE. ":STOP 
AA    230    PRINT "(DOWN)    INSERT   THE 
DISK    ON    WHICH    YOU    WISH 
TO"i PRINT"    CREATE    THE 

t SPACE )B00T    FILE. " 
KF   240    PRINT    TAB(7)"PRESS 

{RVS]    RETURN   TOFF }    WHEN 
READYT"  ~ 

SH    250    GET    KS:IF   K?<>CHR5(13) 

lSPACE)THEN    250 
XK    260    PRINTI15, "I0"!GOSUB500! 

IF   E   THEN600 
SE    270    PS="": PRINT "{DOWN) NAME 

[ SPACE )OF    PROGRAM    TO    TU 

RBOB GOT: "s INPUT    PS:IF    P 

$=""    THEN    290 
JH    280    P=LEN(P5) iPOKE    B74,P:FO 

R    1=1    TO    P:POKE    B99+1,A 

SC(MID5{P?,I)) :NEXT 
SH   290   OPEN    1,0,6, "0: "+P5+",P, 

R"!GOSUB    500SCLOSE    1:IF 
E=0    THEN    310 
SX    300    IF   E-62    THEN    PRINT" 

(down)    REMEMBER    TO    PUT 

{SPACElA    COPY    OF    "P$:PR 

int"  on  this  disk. " 
ac  310  printtab(5)" {downl^s  th 
e  program  basic  or  kl7" 
! p  ri nttab ( 9 )" press 
[rvs)  b  (off)  or  { rvs ) 
[spaceTm   (off)" 

SM    320    GET    K^iIF    K$»*'B"    THEN    3 

80 
XP    330    IF    KS<>"M"   THEN    320 
BX    340    A5="": INPUT" (DOWN JsTART 

ING    ADDRESS", -AS: IF    A5=" 

"    THEN    340 
PB    350    D=0;IF   LEFTS ( A? , 1) <> " $ " 
THEN    D-VAL(A5)!G0T0    37 

0 
HP    360    FOR    1=2    TO    LEN ( A? ) : A= ( A 

SC(MID5(A5,I ) )AND    127)- 

48:D=(16*D)+A+(7*(A>9) ) 

:NEXT 
QM    370    DH=lNT(D/256) :DL=D-(2S6 

*DH):POKE    891,76!POKE    8 

92, DL: POKE    893, DH 
KQ    360    B?="": PRINT" (DOWN )NAME 

t SPACE) FOR   TURBOBOOTING 
FILE:": INPUT    B?!lF    BS= 

""    THEN    3B0 
BD    390    OPEN    1,8,8, "0:"+B5+",P, 

W":GOSUB    500 :IF   E   THEN 

(space) 600 
PD    400    PRINT    TAB(7)"(D0WN}WRIT 

ING:     "B5 
KP    410    PRINT#1,CHRS(38) ;CHR$(3 

)  ;a!RS(54)  ram5(3) ; 

JR    420    FOR   AD=60a    TO    915:PRINT 
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I1,CHR5(PEEK{AD)) ; tHEXT 
XK    430    FOR   AD-TS    TO   TE: PRINT* 1 

,CHR$(PEEK(AD) ) ; jNEXT 
BG    440    CLOSE    1 ;GOSUe    500 :IF   E 

(SPACEJTHEN    600 
JA   450    CLOSE    15  SPRINT" [2    DOWN) 

"B5"    WILL    NOW   TURBOBOOT 
" P? 1  END 
AR    500    INPUT#15,E,ES:RETURN 
SC    600    CLOSE    1:PRINT"(D0WN) 

[ RVS ) " ; 
JD    610    IF   E-6  2    THEN    PRINT "NO   F 

ILE   WITH   THAT    NAME   ON   T 

HIS    DISK.  ":GOTO    170 
RP    620    IF   E=63    THEN    PRINT"THAT 
NAME    IS   ALREADY   USED    0 

N   THIS    DISK.":GOT0    380 
FD    630    CL0SE15:PRINT"DISK    ERRO 

Rr';E;E?:END 
JS   B22    DATA   32,138,255,169,148 

,160,3,133,251,132 
KH    832    DATA   252,169,0,160,192, 

133,253,132,254,160 
HQ   842    DATA   0,177,251,145,253, 

200,208,249,230,252 
JA   852    DATA    230,254,165,254,20 

1,196,208,239,32,0 
GB   862    DATA   192,32,68,229,166, 

186,160,1,32,186 
BJ    872    DATA    255,169,1,162,132, 

160,3,32,189,255 
AP   8B2    DATA   169,0,32,213,255,1 

34,45,132,46,32 
PA   892    DATA   94,166,32,142,166, 

76,174,167,42,0,0,0,0,0 

,0,0,0,0,0,0,0,0,0,0 


Slots 

Article  on  page  51. 


JC 

10 

KG 

20 

MF 

30 

KG 

40 

XQ 

50 

KA 

60 

HS  70 
ED  80 


HD  90 


POKES  6,48: POKE55 , 0  t  CLR : G 

OTO40 

P0KEXR,YC:P0KEXR+l,XlPOK 

EXR+2,0:SYS6  55  20:RETURN 

X=11:YC=23:GOTO20 

IFPeEK(a0e)"237THENPOKE5 

3  281, 15!POKE53280,15 iKB- 

198iFL=l iXR-781 |GOTO60 

KB=239 :FL=0 !XR=2035 iPOKE 

63305,241 

GOSUB470tPRINT"(CLR) 

[5    DOWN )" :C5 ( 0 )="{ PUR) IJ 

K [DOWN) (3    LEFT)LMN":C5TT 

7-" { BLU ) "  +  RIGHTfTC? ( 0 ) , 1 

0) 

I FFL=0THENPOKE1 2909 , 0 : PO 

KE12910,255 

PRINT"{GRN)f2    SPACES] 

(RVS) (4    SPACES) (OFF) 

( 3    SPACES ) ( RVS ) 

[2    SPACES) (OFF) 

[7    SPACES) (RVS) 

[4    SPACES] [OFF) 

(3    SPACES) [RVS] 

[6    SPACES) (OFF) 

[3    SPACES] (RVS) 

(4    SPACES) (OFF] 

(3    SPACES H RVS) 

(2    SPACES) (OFF) 

(2    SPACES) (RVS) 

(2    SPACES) (OFF) 

(2    SPACES) (RVS) 

[2    SPACES}"; 

PRINT" (OFF) (6    SPACES) 

[RVS) [2    SPACES) (OFF) 

(2    SPACES) [RVS) 

[2    SPACES} (off) 

(4    SPACES} {RVS} 

[2    SPACES} {OFF} 


QD    100 


SD    110 


FD    120 


BQ    130 


PE    140 


SX    150 

AX  160 
DP  170 
BK    180 


PB  190 


4  SPACES} {RVS) 

2  SPACES) (off) 

2  SPACES) [RVS) 

2  SPACES) (OFF) 

2  SPACES) (RVS) 

2  SPACES) [OFF) 

6  SPACES) (RVS) 

2  SPACES) {OFF) 

6  SPACES) {RVS} 

2  spaces] (OFF)  "; 

PRINT"  [RVS} {2  SPACES) 

OFF} {4  SPACES} (RVS) 

2  SPACES}{OFF) 

4  SPACES) (RVS) 

2  SPACES) {off) 

7  SPACES }( RVS i 
4  SPACES)! OFF) 

3  spaces) (rvs) 
spaces) (off} 
spaces) [rvs) 
spaces) [off] 
spaces) [rvs) 
spaces] [off) 
spaces h rvs j 

SPACES]  loFF)  ■'; 
RINT"(4  SPACES) [RVS] 

4  SPACES) {off) 

spacesHrvs) 
spaces) {off) 

spaces ){ RVS) 
SPACES) {off) 
SPACES) [RVS) 
SPACES) [off] 

spaces) [rvs) 
spaces) [off] 
spacesHrvs] 
2  spaces] {off) 

8  spaces }{ RVS j 
2  SPACES) {off) 

2  SPACES)(RVS)": 
'RINT"[2  spaces) {off) 

SPACES) (RVS) 
SPACES) (off) 
SPACES] [RVS) 
SPACES) (off) 
SPACES )£ RVS ) 
SPACES] {OFF) 
SPACES] { RVS] 
SPACES){OFF) 
SPACES) {RVS} 
SPACES){OFF) 
SPACES) (RVS) 
SPACES) (OFF) 
SPACES) (RVS) 
SPACES) [OFF] 
SPACES) (RVS) 
SPACES] {OFF) 
SPACES ){ RVS )" ; 
PRINT"(6    SPACES}{0FF) 

3  spaces) (rvs) 
spaces}{off) 
spaces) (rvs) 
spaces) (off) 
spaces) (rvs) 

SPACES) [off]" 
X=8iYC=21 tGOSUB20;PRINT 
"DO   YOU    WANT    TO   GO   FIRS 
T"iPOKEKB,0 

GETY5 : 1  FY?  <  > " Y" ANDY?  <> " 
N"THEN150 
L1«0 :GOSUB430 
Ll=ljSYS12445 
PRINT" [CLR] {2    down) 
£GRNJ"SPC(4) f iFORAbITOS 
jPRINTA"    ";iNEXT 
PRINT" [BLK] "tF0RA=lT016 
t PRINT" [3    SPACES }- 
[3    SPACES )-{ 3    SPACES )- 
(3    SPACES) -{3    SPACES )- 
[3    SPACES)-{3    SPACES)- 
(3    SPACES )-[ 3    SPACES)-" 
I  NEXT 


FS    200    PRINT" f 3    SPACES )(RVS I 

(33    spaces!" 
AM    210    IFY5="Y"THEN250 
BK    220    Y=INT(SND{TI+y)*7+.2) 
RG    230    POKE12288+Y,25SiPOKE123 

69+Y , Y+9 
EC    240    X=4+Y*4!YC=17 iGOSUB20iP 

RINTC5(0) 
XG    250    GOSUB30iPRINT"tBLU}    YOU 

R    MOVE    {l-8)(3    SPACES] 

I  2    LEFT)"; iPOKEKB,0 
PD    260    GETY5:IFY5=""L"THENGOSUB 

430iGOSUB30!PRINT" 

{2    UP][17    SPACES}"tGOTO 

250 
DM    270    IFY?<"1"ORYS»"8"THEN260 
ED    260    Y=VAL(Y5)-1 tPOKE12400,Y 

iTK=l iCL=l 1GOSUB390 
FC    290    IFYC<5THEN360 
AC    300    GOSUB30:PRINT" JPUR3    COM 

PUTER    MOVES    "tSYS12468 
PH    310    PS=PEEK(12397)iIFP5=lTH 

EN360 
OR   320   Y=PEEK( 12389 ) iTK=255!CL 

=0:GOSUB390 
JF    330    IFP5=ZSSTHEN370 
FE    340    GOSUH30!PRIKTSPC(15)Y+1 

"[LEFT) {4    SPACES)" 
JF    350    FORI=lTO1800!NEXTiGOTO2 

50 

qh  360  gosub30:print"{grn) 
[5  spaces}you  win 
[8  spaces]":goto380 

PM    370    GOSUB30:PRINT"{GRN) 

[5    SPACESjYOU    LOSE 

t7    SPACES)" 
JH    3B0    PORI=lTO3500:NEXTiGOTOl 

40 
CD    390    P=PEEK(12369+Y) 
SH    400    POKE122S8+P,TK:POKE1236 

9+Y,P+9 
QA    410    Pl=INT(P/9) :P2sINT{(P/9 

-Pl)*9+.l) 
RD    420    X-P2*4+4:YC«17-2*P1 sGOS 

UB20:PRINTC5(CL) i RETURN 
PP    430    GOSUB30!PRINT"[GRN) 

{2    UP){4    LEFT) 

{4  SPACES) ENTER  LEVEL  ( 

1-4  )U  SPACES)  "  I  POKEKB, 

0 
EQ  440  GETA?!lFAS<"l"OKA$>"4''T 

HEN440 
EC    450    L=VAL(a5) tIFLlTHENL=L-l 
RQ   460    POKE12399,LiPOKE12397,0 

! RETURN 
MB    4  70    PRINT"(CLR)":X=14tYC=lZ 

SGOSUB20 :PRINT" ( BLK)PLE 

ASE    WAIT" 
CD    4B0    IFFLTHENPOKE56334,0iPOK 

El, 51 
HE    490    IFFL=0THENPOKE1177,62 
PJ    500    FORA=0TO2047iPOKEA+1433 

6,PEEK(A+53248) iKEXTAjI 

FPL='0THENPOKE1177,63iGO 

TO520 
DH    510    POKE1,5S!POKE56334,129( 

POKE53272,30:GOTO530 
GO    520    POKE65 298, PEEK (65298) AN 

D2S1 :POKE65299,PEEK(652 

99)AND30R56 

CS    530    FORA=5S4T0631 sREADBiPOK 

EA+143  36,B:NEXT 
BR    540   C=0:FORA=12402TO12972sR 

EADB:C=C+BiPOKEA,BiNEXT 

:IFC=5e347THENRETURN 
JJ    550    PRINT" [CLR] ERROR    IN    DAT 

A": STOP 
PS    560    DATA   0,3,15,31,63,63,12 

7,127 
SQ    570    DATA   254,255,255,255,25 

5,255,255,255 
AS    580    DATA    0,128,224,240,248, 


248,252,252 

MS  590  DATA  127,127,63,63,31,1 
5,3,0 

FQ  600  DATA  255,255,255,255,25 
5,255,255,254 

EB  610  DATA  252,252,248,248,24 
0,224,128,0 

MK  620  DATA  255,1,8,248,10,246 
,247,1,255,1,255,255,1, 
255,1,0,2,8,36 

EM  630  DATA  0,1,2,16,142,108,4 
8,174,107,48,189,129,48 
,24,121,93,48,153,93 

KP  640  DATA  48,174,108,48,96,2 
06,111,48,160,7,152,153 
,81,48,136,16,249,160,8 
0 

XQ  650  DATA  169,0,15  3,0,48,136 
,16,248,96,172,111,48,1 
69,0,153,97,48,9,64 

HB  660  DATA  153,93,48,41,0,136 
,16,243,200,169,1,141,7 
5  ,  49  ,  169 , 8  , 1 41 ,  141 ,  48 

RD  670  DATA  169,121,141,57,49, 
169,7,141,110,43,174,11 
2,48,189,81,48,56,233,9 

MJ  680  DATA  157,81,48,32,12,49 
,169,107,141,141,48,174 
,112,48,189,81,48,24,10 
5 

DO  690  DATA  9,157,81,48,173,10 
9,48,208,8, 169,0,141,10 
9,48,76,95,49,96,190 

KD  700  DATA  89,48,189,81,48,14 
1,105,48,169,0,141 ,106, 
48,170,173,105,48,141,1 
13 

XQ  710  DATA  48,173,106,48,208, 
5,169,0,141,107,48,189, 
114,48,24,109,113,43,14 
1 

HP  720  DATA  113,48,141,54,49,1 
73,1 ,48,217, 121 ,48,208, 
19,236,107,48,32,137,48 

EX  730  DATA  17  3,107,48,201,3,2 
08,222, 169,1 ,141 ,109,48 
,96,173,106,48,73,1,141 

BF  740  DATA  106,48,2  32,236,110 
,48,2  08,186,96,16  9,0,15 
3 , 89 , 48 , 1 90 , 89 ,  48  ,  189  ,  8 
1 

QO  750  DATA  48,201,54,144,30,2 
01,63,176,8,169,0,153,9 
3,48,76, 140,49, 185,89 

QD  760  DATA  48,153,101,48,185, 
125,48,141,109,48,153,9 
7,48,76, 151 ,50,74,74,74 

RE  770  DATA  24,121,93,48,153,9 
3,48,169,129,141,144,48 
,169,121,141,57,49,169, 
7 

CC  780  DATA  141,110,48,32,9,49 
,169,0,141,109,48,185,1 
25  ,  48  , 1 41  ,  75  ,  49  , 1 69 , 1 3  3 

KJ  790  DATA  141,144,48,169,125 
,141,57,49,169,7,141,11 
0,48,32,9,49, 173,109,48 

ME  800  DATA  240,12,153,97,48,1 
85,89,48,153,101,48,76, 
151 , 50, 169,0 , 141 , 109, 48 

MJ  810  DATA  190,89,48,189,81,4 
8,24,105,9,141,105,48,1 
69,0,141,106,48, 170, 173 

BF  820  DATA  105,48,141,113,48, 
17  3,106,48,208,5,16  9,0, 
1 41 , 107 , 48 , 189 , 1 14 , 48 , 2 
4 

HK  830  DATA  109,113,48,141,113 
,48,141,11,50,173,221,4 
8,217, 121,48,208,18,2  38 
,107 

GK    840    DATA    43,17  3,107,48,201, 


3,208,225,169,0,153,93, 
46,76,50,50,173,106,48 

PC  650  DATA  73,1,141,106,48,2  3 
2,236,110,48,208,167,2  0 
4,111,48,240,53,190,89, 
46 

HP  860  DATA  139,81,48,141,68,5 
0,185,125,48,141,221,48 
,24,169,9,125,61,48,157 

BP  870  DATA  81,48,200,32,95,49 
,169,0,141,109,48,190,8 
9,48,189,81,48,56,233 

SH  880  DATA  9,141,106,50,157,8 
1,48,169,0,141,221,48,1 
73,18,208,41,3,24,121 

AE  390  DATA  93,43,217,97,48,14 
4,9,153,97,48,185,89,48 
,153,101,48, 169,64, 153 

SH  900  DATA  93,46,190,89,48,22 
4,7,240,8,152,170,2  34,8 
9,48,76,100,49,136,46 

BX  910  DATA  18,200,152,170,185 
,97,43,74,202,203,252,1 
36,24,121,93,48,153,93, 
48,96 


Boldface 

Article  on  page  70. 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please 
refer  to  "How  To  Type  tn 
COMPUTEI's  GAZFTTE  Programs," 
which  appears  before  the  Program 
Listings. 


GA    10     INPUT "(CLR) (DOWN)     FILENA 

ME";FF5!lF    FFS=""    THEN     1 

0 
CS    20    OPEN    4,4,7:OPEN    6,4,6!OP 

EN    8,8,8, "0:"+FF5+",S,R" 
GQ    30    GET#8,A5:FL=ST:TL5=TL5+A 

$tPS»PS+l:IF   A5=CHR$(13) 
OR   PS=80    THEN    50 
AJ    40    IF    FL=0    THEN    30 
JB    50    PRINT#6,CHR5(1) !PRINT#4, 

TLS : PRINT#6 , CHRS ( 17 ) sPRI 

NT#4 , TLS :TLS=" " iPS»0 
MM    60     IF    FL=.0    THEN    30 
RS    70    CLOSES :CLOSE6:PRINT*4i PR 

INTi4 !CL0SE4!PRINT"END    0 

F    DOCUMENT" 


KeyDef 

Article  on  page  71. 

HC  10  IF  PEEK(7166)=175  THEN  5 
01ELSE    POKE    7166,175 

AF  20  FAST:BANK15:FORI=0  TO  5j 
K=I :  I  FI-4THENK==0  :  ELSEIFI 
=5THENK=4 

QJ  30  FORJ=0  TO  88:POKE  5S68+I 
*  89+ J , PEEK (64128  +K*  89+ J ) 
; NEXTJ , I 

OF    40    BANK0!SLOW 

BS  50  PORI=0TO9:K(I)=PEEK(4096 
+1) :POKE4096+I,0:NEXT:TR 
AP  180;DIMK?(86) :FORI=0T 
086:READK5{I) :NEXT 

SF    60    DATA    INST/DEL, RETURN, CR 
{ SPACE ) RT/DN ,F7,F1,F3,F5 
,CR    DN/UP,3,W,A,4,Z,S,E, 
,5,R, D,6,C,F,T,X,7,Y,G,a 
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,B,H,U,V.9,I,J,0,M,K,£, 
N,  +  ,P,L,-,  .,":",e,/,0,*, 

QF  70  DATA  CLR/HOMG  ,  ,  =  ,  T  , /,  1  ,  ■« 
, ,3, SPACE, ,Q, run/stop, HE 
LP , , S , TAB ,2,^,1 ,1, ESC , + , 
-,LF,Ii;NTER,6,9,3,  ,0,  .,CR 

up,c:r  dn.cr  lt.cr  kt 

FS  80  FORI=0TOS:A=5a8a+I*89:PO 
KE830+I*2,AAND255:POKES3 
1+1*2, A/2S6:NEXT 

FG    90    IFRGR{0}=0    THEN    COLOR0 , 1 
!C0L0R4, 1 :COLOR5,13:ELSE 
COLOR    6,l:COLOR    5,4:FAS 
T 

CE  100  SCNCLR:PRltJTCHRS(  U)  ;ai 
R5  (14 } ; "KEYDSF 

SK  110  PRINT" (down) PRESS  KEY  T 
0  BE  REDEFINED: "; :DOiA= 
PEEK(213) sLOOP  UNTIL  A< 
8a:PRINTKS{A) :POKE208,0 

SD  120  PRINT "1>  UNSHIfTED":PRI 
ST"2>  SHIFT":PRIHT"3>  C 
0MMODORE":PRINT"4>  CONT 
ROL":PRINT"S>  ALT":PRIN 
T"6>    CAPS    LOCK" 

AX  130  PRINT  "WHICH  TABLE"; sGET 
KEYT? : T=VAL ( T$ ) -1 1 1 F ( T  < 
0)OR{T>5)THENPRINT!GOTO 
120 

GH  140  PRINT "(down) OLD  ASCII  C 
ODE="PEEK{ 5888+T*89+A} 

GB    150    INPUT "NEW   ASCII    CODE";C 
:IF    025S    THEN    1S0:ELSE 
POKE5a8a+T*89+A,C 

GE    160    INPUT "DO   ANOTHER    KEY 

(2    SPACES)Y(3    LEFT)";A5 
:IFA5="Y"THEN110 

FQ  170  FORI=0TO9!POKE4096+I,K( 
I) jNEXTsEND 

FK  180  IF  ERR=30  THEN  RESUME :£ 
LSE  PRINT:PRINT"7"ERR$( 
ER)"    ERROR    IN "EL 


TurboDisk 
Relocator 

Article  on  page  66. 


AB  100  PRINT" (CLR ) IWHT) 

(II  SPACES) {RVS)TURB0DI 

SK  RELOCATOR [OFF} 

[2  DOWN)"iOPEN15,B,15 
XH  110  OPEN2,8,4, "TBDSK.C000,P 

,R":G0SUB16a 
DK  120  GET#2,A$.AS 
EF  130  INPUT "NEW  BOOT  NAME";PN 

$!0PEN1,8,3,PNS+",P,W"; 

GOSUB160 
DR    140    INPUT "NEW    ADDRESS    FOR    T 

URBODISK"jADjSP=INT(AD/ 

256) 
PM    1S0    PRINT* 1, CHR$ ( 0) rCHRS(SP 

) ; :GOSUB180:GOSUB190:CL 

0SE1:CL0SE2:END 
QA    160    INPUT*15.E,ES,T,S!lFE=0 

THEN RETURN 
JG    170    PRINTE,ESiCL0SEl;CL0SE2 

:STOP 
JE    160    DIM    PO(24),VO(24>iREADN 

:F0RX-lT0NiREADP0(X),VO 

(X) sNEXTXi RETURN 
FQ  190  N=liN?=Cl!R5(0)  tPHINT" 

(D0WN}{13  RIGHT) tHVS}TA 

RGET{0PF)  -  956"!PORX=0 

T0956 
JF    200    PRINT" (home) (6    DOWN}"X: 

GET*  2 , A$ : A= ASC ( AS+NS ) 
XK    210    IFX=PO(N}THEN    A-SP+VOCN 
):PRINT#1,CHR?{A) ; !N=N+ 


1:GOTO2  30 

SX    220    PRINT#1,CHR$<A) ; 

MB    230    NEXTX:RETURN 

MM  240  DATA  23,17,0,33,0,104,3 
,112,3,140,2,167.0,170, 
0, 175,0,258,1, 261,4 

MG  250  DhTA  274,4,277,4,286,4, 
291,1,294,1,297,4,304, 1 
.314,4,321,4,326,4 

CB   260    DATA    332,1,361,4,431,4 

Power  BASIC:  basic 

Line  Extender 

Article  on  page  76. 

Program  1:  BASIC  Line 
Extender — 64  Version 

AQ  10  POKE55,0:POKE56,PEEK(56) 
-1 :CLR:AD=PEEK(56)*2S5:P 
RINT"(CLR} (DOWN) WORKING. 
..":C=0 

QK  20  FORI=ADTOAD+129:READB!C= 
C+B ! POKEI , B ! NEXT ! I FC  <> 1 3 
921THENPRINT"DATA  ERR"!S 
TOP 

QF  30  POKEAD+4,PEEK(7  72) iPOKEA 
D+S.PEEK(773) 

QP  40  POKE773,AD/256:POKE772,A 
D-2S6*PEEK(773) 

PA  50  PRINT "(CLR) (DOWN)  "CHRSC 
34)  "BASIC  LINE  EXTENDER" 
CHRS(34)"  IS  OPERATIONAL 
.  "sNEW 

AG  60  DATA  138.240,3,76,124.16 
5,32,124,165, 173,0,2,201 
,58,240,9,201,92 

HF  70  DATA  240,5,201.34.240,1, 
96,132,11.32,19, 166,104, 
104,176,3,76,237,164 

CB  80  DATA  162,2,134,39,202,17 
3,0,2,201,58, 208,3.2  30,1 
1,202, 134.38, 160, 1, 177 

JD  90  DATA  95,170,136.177,95,2 
08,1,202,134,96,170,202, 
229,95,24,101, 11, 144 

HG  100  DATA  5.162,2  3,108,0.3,1 
34,95,165.45,133,90,165 
,11,233,6, 133, 11.101.90 

JD  110  DATA  133,88,164.46,132, 
91.144,1,200,132,89,32, 
164,163,165,49,164,50 

FM  120  DATA  133,45,132,46.164, 
11,177,38,145.95.136,16 
,249,76,42,165.0 

Program  2:  BASIC  Line 
Extender — Pliis/4  and  16  Version 

JJ    10    AD='828  :  PRINT"  ( CLR}  (DOWN) 

WORKING. . . "iC=0 
FA    20    FORI=ADTOAD+177iREADB:C= 

C+B:P0KEI,BiNEXT:IFC<>19 

32  3THENPRINT"DATA    ERR"!S 

TOP 
QF    30    POKEAD+4,PEEK(772 J:POKEA 

D+5.PEEK(773) 
QP    40    POKE773, AD/256 :POKE772, A 

D-256*PEEK(773} 
PA    50    PRINT" £CLR) (DOWN)     "CHR? ( 

34)"BASIC    LINE    EXTENDER" 

CHR?(34>"    IS    OPERATIONAL 

. " :NEW 

DC    200    DATA    138,240.3,76.86.13 

7,32.86.137,132,11,162, 

255,232.189,0.2.201,  32 

MA    210    DATA    240.246,201,48,144 

,4,201,58,144,240,134,3 


,189,0,2,201,58,240,9 

MH  220  DATA  201,92,240,5,201,3 
4,240,1,96,162,255,232, 
189,0,2,208,250,138,56 

DG  230  DATA  229,3,133,4,198,4, 
32,61,138,104,104,176,3 
,76, 133,135, 165,4,133 

JC  240  DATA  11,162,2.134,39,20 
2,164,3.185,0,2,201,58, 
208,3,230, 11,202.138 

QP  250  DATA  24,101,3,133,38,16 
0,1.177,95, 170,136,177, 
95,206,1,202,134,96,170 

QD  260  DATA  202,229,95.24,101, 
11,144,5,162,23,108,0,3 
, 134,95,165,45, 133,90 

DP  270  DATA  165,11,24,101,90,1 
33,06,164,46,132,91,144 
,1,200,132,89,32,192,13 
6 

CR  280  DATA  165,49,164,50,133, 
45,13  2,46,164.11,177,38 
,145,95.136,16.249,32,1 
52 

BH  290  DATA  138.32.24.136,76,1 
5,135 


128  Sprite  Rotator 

See  instructions  in  article  on  page  74 
before  typing  in. 


BEFORE  TYPING  .  .  . 
Before  typing  in  programs,  please 
refer  to  "How  To  Type  In 
COMPUTEl's  GAZEnE  Programs," 
which  appears  before  the  Program 
Listings. 


Program  1:  Race  Car  Demo 

XP    10    FOR    S=l    TO   8    :    SPRITE    S, 

0  !  NEXT  S 
MR    20    COLOR    0,1     !    COLOR    1,4     : 

(SPACE }COLOR   4,5 
DE    30    COLOR    5,4    :    GRAPHIC    0,1 

t SPACE}:    SCALE   0 
JE    40    PRINT    "(CLR)    DEMO    ROTATE 

D    SPRITES    " 
XE    50    BLOAD    "DRAGSTER. SPR" 
AG    60    IF   DS    THEN    PRINT    DSS    t    S 

TOP 
EX    70    PRINT    "    USE   JOYSTICK    POR 

T    2" 
EA   80    PRINT    "    PRESS    FIRE    BUTTO 

N  TO  QUIT" 
KB  90  DIM  SSS(e) 
SP    100    FOR    S=l    TO    8:    SPRSAV    S, 

SS5(S)j    NEXT 
KD    110    SPRITE    1,1,4,0 
DJ    120    MOVSPR   1,150,100 
GA    130    DO   UNTIL   J0Y(2)    AND    128 
MJ    140    :    DO   WHILE   JOY(2)    AND    1 

"5 
MK    150    !(3    SPACES}JS%=J0Y(2)    A 

ND    15 
XC    160    i(3    SPACES )SPRSAV    SS5(J 

S«),l 
AA    170    i(3    SPACES}ON   JS%    GOSUB 
210,220,2  30,240,250,26 
0,270.2?80 
GQ    180    J    LOOP 
SP    190    LOOP 
MB    200    END 

JD  210  MOVSPR  l,+0,-7  :  RETURN 
HR  220  MOVSPR  l,+5,-5  :  RETURN 
XB    230    MOVSPR    l,+7,+0    1     RETURN 
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BR    240    MOVSPR  l,+5,+5  :  RETURN 

MQ    250    MOVSPR  l,+0,+7  :  RETURN 

BJ    260   MOVSPR  l,-S,+5  :  RETURN 

HR    270    MOVSPR  l,-7,+0  :  RETURN 

HP    260   MOVSPR  1,-5,-5  :  RETURN 


Program  2:  Sprite  Data 


0E00I03 

0E0a:00 

0E10I20 

0E18t00 

0E20:00 

0E28tF8 

0E30:SB 

0E3ai88 

0E40:00 

0E48:00 

0E50I1E 

0E58ie8 

0E60I00 

0E68:C0 

0E70t01 

0E78:00 

0ES0  1FE 

0ESei00 

0E90I00 

0E98i7F 

0EA0tF0 

0EAet00 

0E80:FE 

0EB8:00 

0EC0I00 

0ECe ! 00 

0ED0ID0 

0EDei6F 

0EE0 ! 00 

SEES: 07 

0EF0!00 

0EF8:00 

0F00;Fe 

0F08ia8 

0F10!FC 

0Fiei00 

0F20100 

0F2ai70 

0F30:03 

0F38:00 

0F40 :00 

0F48:00 

0F50:5E 

0F58:00 

0F60:98 

0F66100 

0F70!03 

0F7BI00 

0F80I00 

0FB8«0B 

0F90!00 

0F98rFa 

0PA0tF0 

0FA8J03 

0FB0t00 

0FB8I0B 

6FC0:00 

0FC8I00 

0FD01C0 

0FD8i0£ 

0FEa!98 

0FE8i3F 

0FF0!01 

0FPBt00 


BE  00 
02  AA 
00  00 
70  00 
00  F8 
00  F9 
FE  88 
89  FC 
00  00 
00  0C 
00  00 
3B  80 
7F  E0 
00  07 
E8  00 
00  70 
00  00 
82  00 
00  38 
C0  F8 
7F  FC 
88  38 
00  00 
82  00 
60  00 
00  4C 
00  0F 
E0  00 
4C  3B 
C0  00 
0E  00 
00  00 
00  FS 
8F  FF 
88  F9 
F8  00 
00    70 

00  00 
AE  00 

02  AA 
60  00 

01  30 
00  00 
7F  E0 
0C  El 
40  0F 
G0  00 
00  00 

03  F8 
00  02 
40  FB 
IF  F0 
21  FF 
F0  F8 
03  F8 
00  02 
00  00 
03  00 
00  IE 
CI  A0 
00  7F 
30  00 
BC  00 
00  70 


02  AA 
00  03 
20  00 
00  70 
00  00 

FC  Fa 

8F  FF 

88  f8 
00  00 
00  00 
0F  80 
CC  F9 
00  2F 
C0  00 
00  CC 
00  00 
B2  00 
00  FE 

00  Fa 

7F  FC 

20  7F 

00  F8 

82  00 

00  FE 

00  D0 

00  03 

C0  00 

DF  E0 

00  38 

IE  60 

00  04 

00  00 

89  FC 
88  SB 
FC  FB 
00  FB 
00  00 

20  00 
02  AA 
00  03 
00  00 
00  0a 
3F  00 

00  7F 
30  IF 
80  00 

01  00 
00  00 
00  02 
08  00 
00  E0 

21  FF 
F0  F8 
00  E0 
00  02 
08  00 
00  00 

00  02 
80  00 
04  Fl 
F0  00 
IF  00 

01  10 
00  00 


00  02 
AE  00 
00  70 
00  00 
F8  00 
89  FC 
aa  SB 
00  FS 
00  00 
IE  00 
30  0F 
00  9B 
E0  00 
03  F0 
00  00 
20  00 
00  82 
00  00 
7E  00 
20  7F 
C0  Fa 
10  00 
00  82 
00  00 
00  00 
F8  00 
0F  C0 
00  S8 
lA  80 
00  14 
00  00 
00  00 
8B  8B 
FE  86 
00  F8 
00  00 
70  00 
00  20 
00  02 
BB  00 
00  01 
FC  00 
00  3F 
D0  00 
C0  E0 
03  C0 
00  00 
00  00 
08  00 
03  F8 
88  03 
F0  7F 
IF  F0 
00  00 
0B  00 
03  F8 
00  00 
80  00 
15  00 
10  00 
3F  A0 
00  DE 
00  00 
20  00 


FA  B5 
00  CC 
00  IF 
70  44 
00  3F 
88  40 
FE  14 
43  20 
00  SC 
00  5E 
C0  10 
F0  4C 
0F  34 
00  BF 
9B  46 
00  23 
00  49 
10  4D 
88  FD 
FF  23 
7E  26 


00 
00 


F5 
79 


B8  26 

88  04 
07  71 
00  01 
F0  EB 
10  B2 

00  ce 

00  B0 
FF  15 
FE  72 

89  C9 
00  97 
70  AC 
00  0E 
00  C0 
FA  EF 
43  CI 
98  97 
00  A0 
80  90 
F9  AB 
IF  E9 
00  0E 
00  40 
00  96 
02  B0 
00  69 
F0  FD 
FF  ED 
88  3D 
40  EA 
02  E0 
BC  56 
00  DE 
07  C0 
C0  30 
7C  0F 
00  88 
00  76 
98  E7 
FF  A5 


Program  3:  sprite  Rotator 

XP    10    FOR   S=l    TO    BiSPRITE    S,0! 

NEXT   S 
MR    20    COLOR    0,l! COLOR    l,4iCOLO 

R   4,5 
QS    30    COLOR    5,4:GRAPHIC    0,1 
FF   40    PRINT    "(DOWN)    HI-RES    SPR 

ITE    ROTATOR [ DOWN ) " 
DC    50    INPUT    "    WHICH    SPRITE    ( 1- 


8} [2    SPACES)! J3   LEPT)";S 

RC    60    IF    S%<1    OR   S%>8    THEN    50 
JQ    70    IF    RSPRITE(S%,5)=1    THEN 
(SPACE  J  PRINT "[DOWN)    SORR 
Y,    CAN'T    ROTATE   MULT I -CO 
LOR   SPRITE. "tSTOP 
INPUT    "(down)    ok    to    ERAS 
E   OTHER   SPRITES 
J  3    SPACES }y( 3    LEFT}"!    A? 
;    IF   LEFT5(A5,1}<>"Y"    T 
HEN    STOP 

PRINT    "    FOR   45    DEGREE    SP 
RITES: {DOWN}" 
PRINT    "    1-    REDUCE    SIZE 
{space} TO    FIT" 


GS  80 

BF  90 
GH  100 
ER  110 
HM  120 
CG  130 


KEEP  SAME  SI 


ENLARGE  SIZE 


PRINT    " 
ZE" 

PRINT    " 
(DOWN]" 

INPUT    "    YOUR    CHOICE     (1- 
3) {2    SPACES}1(3    LEFT)"? 
SC* 
HE    140    IF   SC%<1    OR    SC%>3    THEN 

{SPACE) 130 
AM    150    ON    SC%    GOTO    160,170,180 
AA    160    Y0=50!SC=.5!    GOTO    190 
SO    170    Y0=46!SC=l/SQRt2) sGOTO 

(SPACE) 190 
DA  180  Y0=40:SC=1 
FJ    190   X0=20 

QM    200    A5="": INPUT    "(DOWN)    FAS 
T   MODE (3    SPACES )N 
[3    LEFT)", -AS 
QM   210    IF    LEFTS(AS,1 )="Y"    THEN 

FAST 
BX    220   TRAP    720 
HG    230   GRAPHIC    1,1: SCALE    0 
KD    240    SPRSAV    S%,1:ESHAPE   MTS, 

1,1,24,21 
SM    250    FOR   S=2    TO   8: SPRSAV   MT5 

,StNEXT    S 
BS    260    FOR   S=l    TO    8 
PO    270    MOVSPR   3,215,130 
GX    280   MOVSPR   S,75;    S*45-45 
AK    290    SPRITE    S,  1 , S+1 , 1 , 1 , 1 ,0 
XR    300    NEXT    S 
QA    310    SPRSAV    1,S5:G0SUB    500:S 

PRSAV  SS,2 
HC    320    SPRSAV    l,S5iG0SUB   400:5 

PRSAV  SS,3 
KK    330   SPRSAV    3,S?iG0SUB    500 ;S 

PRSAV  S$,4 
GP    340   SPRSAV    3,S5sGOSUB   400:5 

PRSAV  5$, 5 
PS    350   SPRSAV    5,S$tG0SUB   500:3 

PRSAV  55,6 
AA    360    SPRSAV    5,SS!G05UB   400 i S 

PRSAV  39,7 
FH    370    SPRSAV    7,S5:GOSUB    500:5 

PRSAV    55,8 
PQ    380    SLOWiGOSUB   630 
PS    390   END 
OJ    400    REM{15    SPACES ) ROTATE    90 

DEGREES 
JQ    410    GOSUB    580 
AR    420    FOR   X=10    TO    30 
FQ    43  0    FOR   Y=10    TO    30 
CK    440    LOCATE   X,Y 
KP    450    IF   RD0T(2)    THEN    DRAW    1, 

40-Y,X+40 
RP    460    NEXT   Y 
KP    470    NEXT   X 
RX    480    GOSUB   6  20: RETURN 
QH    490    REM (15    SPACES  3  ROTATE   45 

DEGREES 
MD    500    GOSUB    570 
AD    510    FOR   X=0    TO    20 
FC    520    FOR   Y=0    TO    20 
MH    530    LOCATE   X+10,Y+10 
BK    540    IF    RDOT(2)    THEN    DRAW    1, 
X0+(X-Y)*SC,y0+(X+Y)*5C 


EB    550    NEXT    Y,X 

PC    560    GOSUB    6 20: RETURN 

KM   570    REM(2    SPACESJSTAMP    SPRI 

TE   AND   CLEAR   NEW   AREA 
AE    560   GSHAPE    35,10,10 
SE    590    BOX    1,9,49,34,71 
EJ    600    GSHAPE    MTS, 10,50: RETURN 
QK    610    REM(e    SPACES }LIFT    NEW   5 

HAPE    OFF    SCREEN 
KA   620    SSHAPE    S? , 10, 50, 33 , 70 :R 

ETURN 
BP    630    CHAR    1,1,24, "PRESS   ANY 

{SPACEJKEY. . ." 
FP    640    DOt    GET    A5 :    LOOP    UNTIL 

(SPACE) AS-"" 
AJ    650    GETKEY   AS 
MH   660    FOR    5=1    TO    SjSPRITE    S,0 

tNEXT    5 
CR    670    GRAPHIC    0,1:GRAPHIC    CLR 
DK    6B0    PRINT    "(3    D0WN)BSAVE    "+ 

CHR5 ( 34 ) ^"FILENAME. SPR" 

+CHR5(34)+",B0,P3584   TO 
P4096" 
JB   690    PRINT   CHRS(19) 
RA   700    RETURN 
CP    710    REM{20    SPACES)TRAP    ROUT 

I  HE 
HC    720    GRAPHIC    0    t    SLOW 
JA   730    PRINT    "(DOWN}?"    ERRS(ER 

); 

CP    740    IF    ER<>30    THEN    PRINT    " 

{3PACE)ERR0R    "; 
GA   750    PRINT    "IN"    EL 
GK    760    HELP 
MD    770    STOP 

Kaleidoscope 
Revisited 

Article  on  page  75. 

Program  1:  Kaleidoscope 
Revisited — 64  Version 

MK    10    SI=15:M=54272:FORN=MTOM+ 
23  SPOKEN, 0;NEXT:POKEM+24 
, 1 5 ! POKEM+5 , 1 29 ! POKEM+6 , 
129 
EJ    20    POKEM+4,17 
DE    30    FORI=0TO7 tREADM(l) :NEXT: 
DA TAl, 4, 2 5, 128, 2, 10, 60, 2 
55 
BK    40    POKE53280,0tPOKE53281,0! 

PRINT" (YEL) " ;GOSUB550 
SC    50    REM    ML    ADDRESSES 
XR  60   KAL=49664:A=49696:CHAR=2 

51 :X=253 :Y=254 
GQ    70    SEED=KAL+l26iPOKESEED,2  5 

5*RND(-TI )+l 
BD    90    POKESEED+l,256*RND(l) :P0 
KEX, 0 : POKEY, 0s POKECHAR, 2 
2B:GO5UB350 
FR   90    REM    INTRO    PAGE 
SA    100    PRINT"! CLR) t 5    DOWN) 

(15    SPACESJWELCOHE    TO 
(2    DOWN}":PRINT" 
(13    SPACES }UCCCCCCCCCCC 
CI" 
AQ    lie    PRINT" (13    SPACES }-KALEI 

DOSCOPE-" 
CK    120    PRINT" (13    SPACES) J***** 

*******K { 4    DOWN } " 
XB    130    PRINT" (8    SPACES) PRESS    A 

NY   KEY   TO    CONTINUE" 
GG    140   GOSUB370:POKEA,25sGOT64 

10 
EF    15  0    REM    MAIN    LOOP 
PE    160    IFAS="R"THENGOSUB1060 
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KM  170  SYSKAL:POKEM+l,RND(l)*5 

5+5 ! FORI = ITOD: NEXT ! GETA 

$:IFA$=""THEN170 
PA  180  V=VAL<A5) :IFA5="0"THEKD 

=1 
PC    190    IFV>0THEND=2.4TV 
HS    200    IFAS  =  "Q"THENGOSLIB1070:E 

ND 
RA    210    FORI=0TO7 iIFA?-atR$(133 

+I)THENPOKEA,M(I) 
BH    220    NEXTl!lFAS="B"THENGOSUB 

3  30 
XH    230    IFA?="C"THENGOSUB350 
PA    240    IFA5=CHRS(19)TOENPRINTC 

HR5(147> :GOTO170 
XS    250    IFA$="H"THENGOSUB1070:G 

OTO410 
SG    260    IFA$=>"    "THENGOSUB370 
JJ    270    IFA$="£"ANDPEEK(49692)= 

1THENGOSUB1.080  iWAIT198 , 

I 
PQ    280    IFA5="D"ANDPEEK( 49692}= 

lTHENF5=l!GOSUB1080:WAI 

T198,l 
EM    290    IFA?^"S"THENS1»ABS(SI-1 

5) :POKEM+24,SI 
EG  360  IFAS  =  "P"TI!KN'GOSliB1010!P 

OKEM+  24 , S I 
XH  310  CfOTO160 
AG  320  REM  BLACK  AND  WHITE 
QF  330  POKE53280,11:POKE532S1, 

11 :POKE49692 ,1 tRETURN 
HK  340  REM  COLOR 
EJ  350  POKE532B0,0iPOKES3281,0 

!POKE49692 ,15: RETURN 
CF  360  REM  HIT  ANY 
AM  370  GETA5!lFAS<>""THEN370 

gc  3b0  getas:ifas=""then380 

px  390  return 

ca  400  rem  help  message 

gp  410  print" iclr) [17  spacesjc 

ontrols[dowki) 
pd  420  print"t2  spaces )shi  pt-p 

/D(3  spaces):  PRINT/2-W 

ide  (b/w  only)" 
db  430  print" (down  i fl  through 

{space) fa  !  control  com 

plexity(down)" 
hs  440  print"  0  through  9 

f2  spaces}:  control  spe 

EDfDOWN]" 
PR   450    PRINT" [5    SPACES JB/C 

{6    SPACES) I     BLACK    AND   W 

HITE/C0L0R[ DOWN  J " 
PR    460    PRINT"{4    SPACES)SPACE 

(5    SPACES)!     FREEZE    DISP 

LAY" 
SQ  470  PRINT" (DOWN) {5  S PACES )C 

LRl6  SPACES ) t  CLEAR  SCR 

EEN" SPRINT" {DOWN) 

(6  SPACES }H( 7  SPACES}: 

{SPACE) HELP l" 
JA  480  PRINT" (DOWN) [6  SPACES )S 

(7  SPACES)!  SILENCE  TOG 

GLE" 
JG    490    PRINT" {DOWN) {6    SPACES}P 

J 7    SPACES):    PROGRAM    CHA 

RACTER" 
FC  500  PRINT "(DOWN) {6  SPACES )R 

{7  SPACES);  RANDOMIZED 

I  SPACE ) CHARACTERS ( DOWN ) 

fl 

MJ  510  PRINT" (6  SPACES )Q 
(7  SPACES}:  QUIT" 

PC  5  20  PRINT" (down)  HIT  ANY  KE 
Y  TO  START  THE  KALEIDOS 
COPE { HOME ) " : GOSUB370 : PR 
INTCHR5(147) 

DF   530   GOTO170 

QA    540    REM    LOAD    ML 

DJ  550  PRINTCHRS(147)" . . .LOADI 
NG    ML" 


PH    560   S=0tC»49664!FORI=CTOC+2 

48 : READX : POKEI , X i S=S+X i 

NEXT 
SD    570    IFS<>33124THENPRINT"ERR 

OR    IN   DATA    STATEMENTS": 

END 
QP    580    RETURN 
QK    590   DATA   173,32,194,133,165 

,32 
KB   600   DATA33,194,32,90,194,32 
HJ   610    DATA33, 194,32,90, 104,1') 

8 
SX   620    DATA165,208,240,23e,240 

,193 
PD   630    DATA173,240,193,41,1S,1 

33 
CJ   640    DATA2S2,96, 25, 32,43, 194 
MM   650    DATA32,65,194,32,43,194 
AP   660    DATA96,32,17  2,194,32,74 
MF   670    DA TAl 94, 3 2, 17 2, 194, 3 2, 8 

2 
CH    680    DATA194,32,172,194,32,7 

4 
QQ   690    DATA194,32,172,194,96,1 

65 
AD  700  DATA253, 164, 254, 133,254 

,132 
JG  710  DATA253,96,169,24,56,22 

9 
MG  720  DATA253,133,253,96,169, 

24 
RC  730  DATA56,229,254,133,254, 

96 
DX  740  DATA32, 109,194,144,7,32 
QA  750  DATA109,194,144,28,176, 

35 
GH  760  DATA32, 109, 194, 144,43,1 

76 
MD  770  DATA50,14,a27,194,46,12 

6 
QR  780  DATA194,144,8,173,127,1 

94 
MB  790  DATA73, 45, 141, 127,194,9 

6 
CE  800  DATA109,12,198,253,16,4 
AP  610  DATA169,24,133,253,96,2 

30 
DM  820  DATA253,165,253,201,25, 

208 
CQ  830  DATA4, 169, 0,133, 253, 96 
DX  840  DATA198,254,16,4,169,24 
MF  850  DATA133,254,96,230,254, 

165 
AS  860  DATA2S4,2fll,25,208,4, 16 

9 
RX  870  DATA0,133,254,96,32,193 
HC  880  DATAl 94, 165, 25 1,160, 0,1 

45 
KE  890  DATA163,169,212,24,101, 

164 
JS  900  DATA133, 164,165,252,145 

,  163 
XB  910  DATA96,169,4,133,164,16 

5 
BA  920  DATA253,24,105,7,133,16 

3 
DQ  930  nATA166,254,160,0,32,23 

0 
JR  940  DATA194, 32, 230, 194,32,2 

30 
MF  950  DATA194,32,237,194,32,2 

30 
DD  960  nATA194,32,230,194,32,2 

37 
CG  970  DATA194,96,13e,10,170,l 

52 
MP  980  DATA42, 166, 96, 24, 138,10 

1 
QH  990  DATA163,133,163,152,101 

,164 
GS  1000  DATAl 3 3, 164, 96 
SS  1010  GOSUB1070iPRlNT"iHOME) 


J  5  DOWN) (6  SPACES ]: 

[7  LEFT}"; :INPUT"#";HU 

S:IFNUS="Rt2  SPACES) "T 

HEN1040 
EX  1020  NU=VAL(NU5) :IFNU<0ORNU 

>255THEN1010 
QX  1030  POKECHAR,N0 
AM  1040  PRINT"(H0ME){5  DOWN} 

(7  SPACES) ":PRINT" 

{14    SPACES)" 
AD    1050    RETURN 
HQ    1060    POKECHAR, PEEK(162) jRET 

URN 
KX    1070    POKEH+24,0iRETURN 
CC    1080    SS=S5303:CC-40iRR='24iW 

W=2S:GOSUB1070 
RG    1090    OPEN4,4iFORG-0TORR:PRI 

NT#4,CHR$(15) ! 
DC    1100    IFFGTHEHF0RF-lT02iPRIN 

T#4,CHR$<14) ; 
KC   1110    PORN=SS+G*CCTOSS+G*CC+ 

WW!Q=PEEK(N) 
BM    1120    IF(QAND15)='1THENPRINT# 

4,"X"; 
HA    1130    IF(QAND15)  OITHENPRINT 

*4,"    "j 
HO    1140    NEXTN!PRIMTI4,CHR5t8) 1 

IFFGTHENHEXTF 
AA    1150    NEXTG!F0RN»1T04 SPRINT* 

4!NEXTiCLOSE4:FG=0sRET 

URN 

Program  2:  Kaleidoscope 
Revisited — Plus/4  and  16  Version 

HR    10    POKE56,60:CLRjFORI=0TO7: 

READM(I) :NEXT:DATA1,2,4, 

10,25,60,128,255  . 

EG    20    FQRI=lTOa:KEYI,CHR5(132+ 

I) !NEXT!COLOR0,1 :C0LOR4, 

1 ! VL=8 ! P  RINT " { YEL  J " : GOSU 

B520 
SH  30  REM  •  ML  ROUTINE  ADDRESS 

ES  * 
PR  40  KAL=15617iA-15651:CH=3iX 

=5:Y=6 
QX  50  SEED=KAL+128:POKESEED,25 

5*RND(-TI)+l!REM  *  SEED 

{space) RANDOM    #    GEN    * 
QB   60    POKESEED+l,256*RND{l) :P0 

KEX , 0 : POKEY , 0 ! POKECH , 228 

:GOSUB320 
SR    70    REM    *    INTRO    PAGE    * 
PK    80    PRINT"{CLR} (5    DOWN} 

(15    SPACES) WELCOME    TO 

{2    DOWN)":PRINT" 

[13  SPACES )uccccccccccce 

I" 
FB    90    PRINT "(13    SPACES }-KALEID 

OSCOPE-" 
PE    100    PRINT"{13    SPACES)J***** 

*******K{4    D0WN}"!PRINT 

"[8    SPACES) PRESS    ANY   KE 

Y    TO    CONTINUE" 
BA    110   GOSUB340:POKEA,25:GOTO3 

80 
KG    120    REM    *    MAIN    LOOP    • 
RR    130    IFA5="R"THENGOSUB1030 
HE    140    SYSKAL:VOLVL: SOUND    1,IN 

T(RND(1)*1024) ,10:FORI= 

1T0D!NEXT:GETA?!IFA5="" 

THEN140 
XG    150    V=VAL{AS) iIFAS="0"THEND 

-1 
AQ    160    IFV>0THEND=2.4TV 
BS    170    IFA?="Q"THENEND 
SD    180    FORI=0TO7:IFAS=CHRS(133 

+I)THENPOKEA,M(I) 
HR    190    NEXTI:IFA5="S"THENG0SUB 

300 
GK    200    IFA5»"C"THENGOSUB3  20 
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as    210    IFA$=CHR$U9)THENPRINTC 

HR5(147) :GOTO140 
GP    220    1FA5="H"THEN380 
BJ    230    IFA?="    "THENGOSUB340 
SG    240    IFAS="P"ANDPEEK(15645)= 

112THENGOSUB1040 !WAIT23 

9,1 
HB   250    IFAS=>"D"ANDPEEK  (15645)  = 

112THENFG  =  1  iGOStJB1040:W 

AIT239,1 
HG    260    IFA5="S"THENVL=-(VL=0)* 

SsVOLVL 
QS    270    IFA5="P"THENGOSUB980 
PE    280    GOTO130 

AP    290    REM    *    BLACK   AND   WHITE    * 
PC    300   COLOR    0,2, 3  I  COLOR   4,2,3 

: POKEl 5645 , 1 1 2 i POKE! 564 

7,113tRETURN 
XD    310    REM    *   COLOR    * 
JP    320    COLOR   0,1 (COLOR  4,1  I POK 

E15645,0!POKE1 5647, 127: 

RETURN 
JH    330    REM    *    HIT   ANY    * 
PD    340    GETAS:IFAS<>""THEN340 
AE    350    GETA5!lFA5»""THEN350 
XR    360    RETURN 

EM    370    REM    *    HELP    MESSAGE    * 
XB   380    PRINT" (CLR) {14    SPACES )C 

ONTROLS(DOWN}" 
JC    390    PRINT "{2    SPACES  J SHI  FT -P 

/D[3    SPACES  3  I     PRINT/2-W 

IDE    (B/W   ONLY)" 
SX    400    PRINT"{D0WN)F1    THROUGH 

( SPACE )F8    t    CONTROL    COM 

P LEX ITY{ DOWN)" 
CR   410    PRINT"    0   THROUGH 

(2    SPACES)?    :    CONTROL    S 

PEED{DOWNi" 
XP    420    PRINT "15    SPACES }B/C 

{6    SPACES):    BLACK    AND   W 

HITE/COLOR[DOWN) " 
QD    430    PRINT "{4    SPACES }SPACE 

[5    SPACES )i    FREEZE    DISP 

LAY" 
DD   440    PRINT" (DOWN) {5    SPACES )C 

LRt6    SPACES) 1    CLEAR    SCR 

EEN " t P RINT " i DOWN ) 

(6    SPACES )Kf 7    SPACES): 

tSPACEJHELPl" 
EG    450    PRINT "{down) [6    SPACES)S 

[7    SPACES):     SILENCE    TOG 

GLE" 
QJ    460    PRINT"{DOWN} {6    SPACES)P 

{7    SPACES )t    PROGRAM   CHA 

RACTER" 
ED   470    PRINT"{D0WN} (6    SPACES}R 

{7    SPACES):    RANDOMIZED 

[ SPACE )CHARACTERSf DOWN) 

KK    480    PRINT" (6    SPACES )Q 

{7    SPACES):    QUIT" 
PG    490    PRINT"{D0WN)    HIT    ANY    KE 

Y    TO    START    THE    KALEIDOS 

COPE { HOME )":GOSUB340:PR 

INTCHR5(147) 
CB    500    GOTO140 
CQ    510    REM    *    LOAD   ML    ROUTINES 

(SPACE)* 
HM    520    PRINTCHR$(147)". . .LOADI 

NG    ML" 
GD    530    S=0;C=15617 iF0RI=CT0C+2 

50 : READX : POKEI , X : S=S+X : 

NEXT 
GQ    540    IFS<>22993THENPRINT"ERR 

OR    IN    DATA    STATEMENTS": 

END 
AJ    550    RETURN 
JJ    560    DATA    173,35,61,133,162, 

32 
PQ    570    DATA    36,61,32,93,61,32 
HP    580    DATA    36,61,32,93,61,198 
RK   590   DATA    162,208,240,230,0, 


61 
BG    600    DATA    173,0,61,9,0,41 
HF   610    DATA   127,133,4,96,25,32 
AH   620   DATA   46,61,32,68,61,32 
AX   630    DATA   46,61,96,32,175,61 
CD   640    DATA   32,77,61,32,175,6: 
DD    650    DATA    32,85,61,32,175,61 
MQ    660    DATA    32,77,61,32,175,61 
XR   670    DATA   96,165,5,164,6,133 
QH    680    DATA    6,13  2,5,96,169,24 
FH    690    DATA    56,229,5,133,5,96 
KP    700    DATA    169,24,56,229,6,13 

3 
JH   710    DATA   6,96,32,112,61,144 
PB   720   DATA   7,32,112,61,144,28 
EC   730    DATA   176,35,32,112,61,1 

44 
QP    740   DATA   43,176,50,14,130,6 

1 
DH    750    DATA    46,129,61,144,8,17 

3 
HG    760    DATA    130,61,73,45,141,1 

30 
PX    770    DATA   61,96,11,194,198,5 
SR   780    DATA   16,4,169,24,133,5 
KB    790    DATA    96,230,5,165,5,201 
SQ    800    DATA    25,208,4,169,0,133 
SE    810    DATA    5,96,198,6,16,4 
KH    820    DATA    169,24,133,6,96,23 

0 
SX    830    DATA  6,165,6,201,25,208 
PQ   840    DATA   4,169,0,133,6,96 
QE    850    DATA    32,196,61,165,3,16 

0 
XD    860    DATA    0,145,160,169,252, 

24 
QB   870    DATA   101,161,133,161,16 

5,4 
JH   8B0    DATA   145,160,96,169,12, 

133 
JP    890    DATA    161,165,5,24,105,7 
CD    900    DATA    133,160,166,6,160, 

0 
DX    910    DATA    32,233,61,32,233,6 

1 
AR    920    DATA    32,233,61,32,240,6 

1 
PK   930   DATA   32,233,61,32,233,6 

1 
MA   940    DATA    32,240,61,96,136,1 

0 
MD   950    DATA    170,152,42,168,96, 

24 
CX    960    DATA    138,101,160,133,16 

0,152 
MX    970    DATA    101,161,133,161,96 
QH    980    PRINT" (HOME) (5    DOWN) 

(6    SPACES): {7    LEFT)"jiI 

NPUT"#";KrU5:IFNUS="R 

(2    SPACES)"THEH1010 
XH    990    NU=VAL(NU5) tIFNU<0ORNUv 

255THEN980 
QG    1000    POKECH,MU 
SE    1010    PRINT" (HOME) (5    DOWN) 
(7    SPACES) ":PRINT" 
[14    SPACES)" 
SS    1020    RETURN 

BB    1030    POKECH,PEEK(165) IRETUR 

N 
PP    1040    SS=2055:CC=40!RR=24:WW 

-25 
KM    1050    OP EN4 , 4 : FORG=0 TORR 1 P RI 

NT#4,CHR5(15} r :REM    152 

5,    801,    803    PRINTERS 
PA    1060    1PFGTHEMFORF=1T02:PRIN 

Tt4,CHR5(14) ; 
BB    1070    FORN=SS+G*CCTOSS+G*CC+ 

WW:Q=PEEK(N> 
KJ    1080    IF(QAND15)=lTHENPRINTi 

4, "X"; 
XS    1090    IF{QAND15)  OlTHENPRINT 

#4,"    "; 


PH    1100   NEXTN:PRINT»4,CHR$(e) I 

IFFGTHENNEXTF 
QE    1110    NEXTGiFORN=lT04iPRINT# 

4:NEXTtCLOSE4:FG=0:RET 

URN 

Program  3:  Kaleidoscope 
Revisited — VIC  Version 

RS    10    POKE56,28:CLR:FORI=0TO7: 

READMd)  :NEXT:DATA1,4,2S 

,128,2,10,60,255 
MD    20    P0KE36879,8:PRINT"(YEL}" 

:VL=15  ;S1  =  36875 :GOSUB460 
QB    30    KAL=7169:A=7201 :CH=251:X 

=253:Y=254 
SS   40    SE=KAL+126:POKESE,2S5*RN 

D(-TI)+1 
XH    50    POKESE+l,256*RND(l) :POKE 

X,0  : POKEY, 0 : POKECH , 228 :G 

OSUB2  90 
GA   60    PRINT" (CLR) (5    DOWN} 

(6    SPACES )WELCOME    TO 

{2  DOWN)":PRINT" 

(4  SPACES  JUCCCCCCCCCCCC I 

FQ  70  PRINT"(4  SPACES )-KALEIDO 

SCOPE-" 
JK    80    PRINT'^{4    SPACESJJ******* 
*****K{4    DOWN) ":PRINT"HI 
T    A    KEY    TO    CONTINUE" 
DS    90    GOSUB300:POKEA,25:GOTO33 

0 
EQ    100    IFA5="R"THENGOSUB920 
RP    110    P0KESt+3,VL:SYSKAL:P0KE 

S1,12B+RND( l)*128:FORI= 

1T0D:NEXT:GETAS:IFA5="" 

THEN110 
DF  120  V=VALtAS) :IFA$="0"THEND 

=  1 
QX    130    IFV>0THEND=2.4tV 
BG    140    IFAS="Q"THENGOSUB930:EN 

D 
CF    150    FORI  =  0TO7ilFA5=»CHRS(133 

+I)THEHPOKEA,M(I) 
BF    160    NEXTI: IFA5="B"THENG0SUB 

2  70 
BA    170    IFA5="C"THENGOSUB290 
AP    180    IFAS=CHR5( 19)THENPBTNT" 

[CLR}":GOTO110 
JG    190    IFAS="H"THENGOSUB930:GO 

TO330 
RA    200    IFA5="     "THENGOSUB300 
MJ    210    IFAS  =  "P"ANt3PEEK(7197)=l 

THENGOSUB940:WAIT19e,l 
MX    220    IFA$="D"ANDPEEK(7197)=I 

THENFG=1 :GOSUB940  iWAITl 

96,1 
EP    230    IFA$="S"THENVL=ABS(VL-1 

5)  tPOKESH-3,VL 
FD    240    IFA5="P"THENGOSUBa80 
JA    250    GOTO100 
CM    260    REM    BS.W 

AG    270    POKE36879,110:POKE7197, 

1: RETURN 
MP    280    REM    COLOR 
BD    290    POKE36e79,6:POKE7197,7: 

RETURN 
EP    300    GETAS:IFA?<>""THEN300 
KD    310    GETA5;IFA5=""THEN310 
XM    320    RETURN 
AX    330    PR1NT"(CLR) (6    SPACES)CO 

NTROLS" 
BC    340    PRINT "(RVS)SHIET-P/D 

(OFF) :PRINT/2-WIDE"; 
SS    350    PRINT"(D0WN) lRVS)Fl-F8 

£OFF):ALTER    COMPLEXITY" 
CH    360    PRINT" (RVS) 0-9 (OFF) 

(2    SPACES): ALTER    SPEED" 
DJ    370    PRINT"{D0Wn3 (RVS)BlOFF} 

/ { RVS ) C ( OFF  j  C  2    SPACES ) : 

BSlW    or    COLOR" 
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?K    380   PRINT" { down) [RVS] SPACE 
£OFFl sFREEZE    DISPLAY" 

FP    390    PRINT'MDOWN)  [RVSlCLR 

(OFF) (2    SPACES] tCLEAR    S 
CREEN":PRINT"lDOWN) 
(RVS}H(0Ft'}{4    SPACES)  :H 

elp i ( down } " 
cj  400  print" [ rvs }s{ off) 

{4  spaces) 1  silence  togg 

leIdown)" 
sg  410  print" ( rvs )p{ off)    :prog 

ram  a  character" 

XD    420    PRINT" [ RVS )R{ OFF}     ! RAND 

OM  characters(down)" 

BP    430    PRINT" {RVS)Q[orF]     ;QUIT 

H 

KS    440    PRINT"  {2    SPACES  )ilIT    A   K 

EY   TO   START (HOME)"; I GOS 

UB300iPRINT"(CLR)" 
HR    4  50   GOTOH0 
QD    460    PRINT " {CLRJ ., .LOADING    M 

L"!C=7169!FORI=CTOC+231 

:READX:POKEI,X:S=S+X:NE 

XT 
HO    470    IFS<>25910THENPRINT"ERR 

OR    IN    DATA. "lEND 
BE    480    RETURN 
KM  490    DATA    173,33,28,133,165, 

32 
MS    500    DATA    34,28,32,91,28,32 
GK    510    DATA    34,28,32,91,28,198 
QP    520    DATA    165,208,240,238,0, 

28 
CP    530    DATA    173,0,28,41,7,133 
SC    540    DATA    252,96,128,32,44,2 

8 
EG    550    DATA    32,66,28,32,44,28 
AQ    560   DATA   96,32,173,28,32,75 
QA    570    DATA    28,32,173,28,32,83 
GD    580   DATA    28,32,173,28,32,75 
PA   590    DATA    28,32,173,28,96,16 

5 
HF   600   DATA   253,164,254,133,25 

4,132 
QD   610   DATA   253,96,169,20,56,2 

29 
MD    620    DATA    253,133,253,96,169 

,20 
AE    630    DATA    56,229,254,133,254 

.96 
RX    640    DATA    32,110,28,144,7,32 
SF   650    DATA    110,28,144,28,176, 

35 
AX    660    DATA    32,110,26,144,43,1 

76 
FJ   670   DATA   50,14,128,28,46,12 

7 
RH   680    DATA   28,144,8,173,128,2 

8 
BQ    690   DATA   73,45,141,128,28,9 

6 
RF    700    DATA    59,172,198,253,16, 

4 
KB   710   DATA   169,20,133,253,96, 

230 
MG    720    DATA    253,165,253,201,21 

,2  08 
FG    730    DATA   4,169,0,133,253,96 
FM   740    DATA    198,254,16,4,169,2 

0 
CQ    750    DATA    133,254,96,230,254 

,165 
PE    760    DATA   254,201,21,208,4,1 

69 
AC    770    DATA   0,133,254,96,32,19 

4 
JR    780    DATA    28,165,251,160,0,1 

45 
AR    790    DATA    163,169,120,24,101 

,  164 
RA   800   CftTA    133,164,165,252,14 

5,  163 
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MH   810    DATA   96,169,30,133,164, 

165 
FD    820    DATA    253,24,105,1,133,1 

63 
KF   830    DATA    166,254,160,0,169, 

22 
EC    840    DATA    133,2,32,221,28,19 

8 
XF  850   DATA    2.208,249,96,24,13 

8 
DM   860    DATA    101,163,133,163,15 

2,101 
RJ    870    DATA    164,133,164,96 
GG    880    GOSUB930!PRINT"{HOME) 

(4    DOWN) t6    SPACES)! 

[7    LEFT) "i ! INPUT" #"rNU$ 

:IFNU5="R{2    spaces) "THE 

N910 
E5   890    NU=VAL(NUS) !IFNU<0ORNU> 

2  55THEN880 
DR    900    POKECH.NU 
BE    910    PRINT" (HOME) [4    DOWN) 

{7    SPACES} "iPRINT" 

[ 14    SPACES ) " I  RETURN 
DG    920    POKECH,PEEK( 162) : RETURN 
QQ    930    POKES! +3, 01  RETURN 
FP    940    SS=38401 tCC"22iRR=20:WW 

=20:GQSUB930 
HH    950    OPEN4,4iFORG-0TORR:PRIN 

T#4,CHR5(15) ; :REM    1525, 
801,    803    PRINTERS 
EA    960    IFFGTHENF0RF=1T02:PRINT 

t4,CHRS(14); 
CB    970    FORN=SS+G*CCTOSS+G*CC+W 

W:Q=.PEEK(N) 
All    980    IF(QAND15}  =  1THENPRINT#4 

lly»l   ^ 

XC   990    IF(QAND15)<>1THENPRINT# 

4  ,  "    "  r 
RK    1000    NEXTN!PRINT#4,CHRS(8) ! 

IFFGTHENNEXTF 
HM    1010    NEXTG:F0RN=1T04!PRIKT# 

4:NEXT:CLOSE4 :FG=0:RET 

URN 


Expandable 
Graphics  Dump 


Article  on  page  59. 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please 
refer  to  "How  To  Type  In 
COMPUTEI's  GAZCTTE  Programs," 
which  appears  before  the  Program 
Listings. 


Program  1 :  Expandable  Graphics 
Dump — W  Version 

MK    100    PRINT"£CLR) [3    DOWN) 

(WHT) "SPC(14}"PLEASE   WA 

IT":GOSUB330 
EE    110    PRINT" (CLR) SPECIFY    GRAP 

HIC    SOURCE" 
JA    120    PRINT" J2    DOWN) PRESS    (1) 
FOR    HIRES    OTHER    THAN 

{20    SPACES) PRINT    SHOP" 
KM    130    PRINT" [DOWN}    OR 

{3    SPACES) (2)    FOR   PRINT 
SHOP (3    DOWN)" 
QQ    140    POKE    19B,0!WAIT    198,1 sG 

ET    GS5rGS=VAL(GS?) 
AD    150    IF    GSol    AND   GS<>2    THEN 

140 


GD    160    POKE    12272. GS 

SJ    170    PRINT"PRESS     (1)    FOR    NOR 

MAL    SIZE    PRINTOUT" 
GS    180    PRINT "[DOWN)    OR 

(3    SPACES) (2)    FOR    ENLAR 
GEO    PRINTOUT {3    DOWN}" 
RG    190    GS=0 
PK    200    POKE    198,0  !WAIT198,1:GE 

T    GS5sGS=VAL(GS?) 
QB    210    IF   GSoX    AND   GS<>2    THEN 

200 
EK    2  20    IF   GS=2   THEN   GS=l!G0TO2 

40 
AJ    230    GS=0 
JG    240    POKE    12274, GS!lF   GS    THE 

N290 
KM   2  50    PRINT "ENTER    SPACE    OVER 

[space) VALUE    {0-40)" 
RH    260    INPUT    GS 
XS    270    IP   GS<0    OR   GS>40   THEN25 

0 
KM    280    POKE    12273, GS 
SP    290    POKE    785,0 
CM    300    POKE    786,48 
EG    310    X1=USR(0) 
SF    320    GOTO! 10 
GG    330    C=0;FOR   A=12288   TO    1306 

4: READ    Bi POKEA. BlC=C+B! 

NEXT:  IF   C=.833  37    THEN    RE 

TURN 
CG    340    PRINT    "(CLR)ERROR    IN    DA 

TA " ; STOP 
MG   350    DATA   173,242,47,201,1.2 

40.23.173,241,47,133,10 

,24,105,40,141,120,50,3 

2 
PS    360    DATA   66,48,32,93,48,32, 

107,48,76,107,49,3  2,66, 

48,32,93,48,32,107 
HP    370   DATA   48,169,0,141,241.4 

7,133,10,169,80,141,120 

,50,76,121,50, 162,8,230 
HA    380    DATA   3,208,2,230,4,202, 

208,247,96,17  3,240,4  7,2 

01.1,208,5,169,96,76 
AQ   390   DATA   80,48,169,64,141,1 

17,50,133,4,169,0,141,1 

16.50,133,3.96,24, 165 
BQ   400   DATA    3,105,64,133,13.16 

5,4,105,31,133,14.96.16 

9,0,32,189,255,169,4 
KD   410    DATA    162,4,160,255,32,1 

86,255,32,192,2  55,3  2,20 

4,255,162,4,32,201,255, 

169 
DG    420   DATA   13,32,210,255,169, 

0,32,189,255,169,6,162, 

4, 160,6,32,186,255,32 
PE    430    DATA    192,255,32,204,255 

,162,6,32,201,255,169,2 

0,32,210,255,169,0,32,1 

89 
DS   440    DATA   255,169,5,162,4,16 

0.5,32.186,255,32,192,2 

55,32,204,255,  162,4,32 
FX    450    DATA    201,255,169,141,32 

,210,255,96,32,204,255, 

162,5,32,201,255, 162,0, 

189 
PE   460    DATA    105,50,32,210,255, 

2  3  2,2  24,8,208,245,169,1 

3,32,210,255,32,204,255 

,162 
EX    470    DATA   4,32,201,255.166.1 

0,240.8,169,29,3  2.210.2 

55,202.208,248,169,254, 

32 
CM   480    DATA    210,255,169,141,32 

,210,255,96,230,10,165, 

10 ,  205 , 120 , 50 , 208 ,13,17 

3,241 
KE    490    DATA   47,133,10,206,96,5 


0,169,13,32,210,2  55,96, 
169,0,141,105,50,141,10 

e 

XB   500   DATA   50,141,107,50,141, 
108,50,141,109,50,141,1 
10,50,141,111,50,141,11 
2,50 
ra   510   DATA   162,0,160,0,165,97 
,50,61,70,50,240,9,185, 
70,50.29,105,50,157 
GR    520   DATA   105,50,200,192,8,2 
40,3,76,5  2,49,2  3  2,2  24,8 
,240,3,76,50,49,96 
EM    530    DATA    165,3,197,13,208,1 
4,165,4,197,14,208,8,16 
9,15,141,113,50,32,231 
MC    540   DATA   255,96,169,0,141,1 
13,50,169,0,141,95,50,1 
60,0,177,3,240,3,238 
CP   550    DATA   95, 50, 153, 97, 30, 2G 
0,192,8,206,241,173,95, 
50,208,17,32,255,48,32 
HE    560    DATA    54,48,32,86,49,173 
,113,50,208,12,76,112,4 
9,32,22,49,32,198,48 
RD    570    DATA   76,139,49,96,160,0 
,162,0,173,94,50,208,2, 
160,4,177,3, 157,97 
BX    580    DATA    50,200,232,224,4,2 
40,3,76,177,49,173,115, 
50,240,3,76,217,49,160 
HE    590    DATA    3,185,97,50,74,74, 
74,74,153,97,50, 136,48, 
3,76,201,49, 160,3 
BK    600    DATA    185,97,50,4  5,114,5 
0,153,97,50,136,48,3,76 
,219,49,24, 173,97,50 
SA    610    DATA    109,90,50,109,99,5 
0,109,100,50,240,6,169, 
0,141,95,50,96,169,1 
RJ    620    DATA   141,95,50,96,172,1 
00,50,185,78,50,141,104 
,50,141,103,50,172,99,5 
0 
GD    630    DATA   185,78,50,141,102, 
50,141,101,50,172,98,50 
,165,78,50,141,100,50,1 
41 
SD   640   DATA   99,50,172,97,50,18 
5,78,50,141,98,50,141,5 
7,50,96,173,118,50,133 
XS   650    DATA    3,173,119,50,133,4 
,169,0,141,94,50,96,128 
,64,32,16,8,4,2 
XS   660    DATA   1,0,3,12,15,48,51, 
60,63,192,195,204,207,2 
40,243,252,255,192,192 
FA   670    DATA   192,192,192,50,15, 
1,0,96,0,126,80,169,0,1 
41,99,50,169,1,  15 
SO    680    DATA    82,50,141,80,50,16 
5,169,0,141,113,50,169, 
1,141,96,50,141,94,50 
BE    690    DATA   165,3,141,118,50,1 
65,4,141,119,50,32,177, 
50,173,94,50,240,6,32 
GC   700    DATA   54,50,76,134,50,17 
3,113,50,201,50,240,8,1 
69,1,141,94,50,76,134 
ME    710    DATA    50,32,231,255,96,1 
69,0,141,115,50,32,166, 
49,173,95,50,240,3,76 
XX    720    DATA    202,50,32,5,50,32, 
22,49,32,198,48,230,10, 
169,1,141,115,50,32 
BP    730   DATA   166,49,173,95,50,2 
40,  3 ,  76  ,229 , 50 , 32 , 5 , 50 , 
32,22,49,32,198,48 
EJ    740    DATA    32,54,48,3  2,2  55,48 
,173,96,50,208,7,238,96 
,50,236,113,50,96,169 


BH  750  DATA  0,141,115,50,76,18 
2,50,68,65,255,255,255, 
255,255,255,255,255 

Program  2:  Expandable  Graphics 
Dump— T28  And  PIus/4  Version 


KJ  10 


GF  20 
MH  30 

MR  40 


QD 

50 

XS 

60 

PK 

70 

BS 

60 

SG 

90 

EK 

100 

XD 

110 

HQ 

120 

EC 

130 

BB 

140 

DG 

150 

GE 

160 

MS 

170 

BC 

180 

XR 

190 

RX 

200 

AA  210 

ME  2  20 

JJ  230 

AP  240 

EP  250 

SJ  260 

BX  270 

CP  280 

CK  290 

CF  300 

CK  310 

FF  320 


GRAPH IC 1 1 GRAPH I C0  t  C-0 : P  R 
INT"tCLR)[4  D0WN5'*SPC(14 
) "PLEASE  WAIT"iGOSUB180 
P0KE4848,1 

print"[clr] (3  downJspeci 

FT    1j1    or    BLOW-UP" 

PRINT" (RETURN)=l5l 

(5    SPACES ) 2. } BLOW-UP 

GS=0 

INPUT   GS 

IF    GS=2THENGOTO90 

GS=a!GOTO100 

GS  =  1 
POKE  4850,GSiIFGSTHEN16 
0 

PRINT "ENTER  SPACE  OVER 
iSPACE)VALUE  (0-40)" 
INPUT  GS 

IP    GS<0THEN   GOTO110 
IF   GS>40THEN    GOTO110 
POKE4849,GS 
SYS    DEC {"1300") 
GOTO20 

PORA=4864T05631 jREADB:C 
=-C+B!P0KEA,BiNEXT:IFC-7 
7627THENRETURN 
PRINT "ERROR    IN    DATA" i ST 
OP 

DATA  173,242,18,201,1,2 
40,23,173,241,16,133,10 
,24,105,40,141,120,21,3 
2 

DATA   66,19,32,93,19,32, 
107,19,76,107,20,32,66, 
19,32,93,19,32,107 
DATA    19,169,0,141,241,1 
8,133,10, 169,80,141,120 
,21,76,121 ,21, 162,8,230 
DATA   3,208,2,230,4,202, 
208,247,96,173,240,18,2 
01,1,208,5,169,32,76 
DATA   80,19,169,32,141,1 
17,21,133,4,169,0,141,1 
16,21,133,3,96,24,165 
DATA    3,105,64,133,13,16 
5,4,105,31,133,14,96,15 
9,0,32,189,255,169,4 
DATA    16  2,4,160,2  5  5,3  2,1 
66,2  55,32,192,2  5  5,32,20 
4,255,162,4,32,201,255, 
169 

DATA  13,32,210,255,169, 
0,32,189,255,169,6,162, 
4,160,6,32,186,255,32 
DATA  192,25  5,3  2,204,25  5 
,162,6,32,201,255,169,2 
0,32,210,255,169,0,32,1 
89 

DATA  255,169,5,162,4,16 
0,5,32,186,255,32,192,2 
55,32,204,255,162,4,32 
DATA  201,255,169,141,32 
,210,255,96,32,204,255, 
162,5,32,201,255,162,0, 
189 

DATA  105,21,32,210,255, 
23  2,2  24,8,208,245,16  9,1 
3,32,210,255,32,204,255 
,162 

DATA  4,32,201,255,166,1 
0,240,8,169,29,3  2,210,2 
55,202,206,248,169,254, 
32 


KE  330  DATA  210,255,169,141,32 
,210,255,96,230,10,165, 
10,205,120,21,208,13,17 
3,241 
SM  340  DATA  18,133,10,206,96,2 
1,169,13,32,210,255,96, 
169,0, 141,105,21 ,141,10 
6 

HC  350  DATA  21,141,107,21,141, 
108,21,141,109,21,141,1 
10,21,141, 111,21,141,11 
2,21 

PF  360  DATA  162,0,160,0,185,97 
,21,61,70,21,240,9,185, 
70,21,29,105,21,157 

FQ  370  DATA  105,21,200,192,8,2 
40,3,76,52,20,232,224,8 
,240,3,76,50,20,96 

QR  380  DATA  165,3,197,13,208,1 
4,165,4,197,14,206,8,15 
9,15,141,113,21,32,231 

PA  390  DATA  255,96,159,0,141,1 
13,21,169,0,141,95,21,1 
60,0,177,3,240,3,238 

BB  400  DATA  95,21,153,97,21,20 
0,192,8,206,241,17  3,95, 
21,208,17,32,255,19,32 

SF  410  DATA  54,19,32,86,20,173 
,113,21,208,12,76,112,2 
0,32,22,20,32,198,19 

BE  420  DATA  76,139,20,95,160,0 
, 152,0,173,94,21,208,2, 
160,4,177,3, 157,97 

PF  430  DATA  21,200,232,224,4,2 
40,3,76,177,20,173,115, 
21,240,3,76,217,20,160 

SS  440  DATA  3,185,97,21,74,74, 
74,74,153,97,21,136,48, 
3,76,201,20,160,3 

CK  450  DATA  185,97,21,45,114,2 
1,153,97,21,136,48,3,76 
,219,20,24,173,97,21 

KX  460  DATA  109,98,21,109,99,2 
1,109,100,21,240,6,169, 
0,141,95,21,96,169,1 

QC  470  DATA  141,95,21,96,172,1 
00,21,185,78,21,141,104 
,21,141,103,21,172,99,2 
1 

FQ  480  DATA  185,78,21,141,102, 
21,141,101,21,172,98,21 
,185,76,21,141,100,21,1 
41 

GH  490  DATA  99,21,172,97,21,18 
5,78,21,141,98,21,141,9 
7,21,96,173,118,21,133 

DR  500  DATA  3,173,119,21,133,4 
,159,0,141,94,21,96,128 
,64,32,16,8,4,2 

RJ  510  DATA  1,0,3,12,15,48,51, 
60,63,192,19  5,204,20  7,2 
40,243,252,255,192,192 

CM  520  DATA  192,192,192,50,15, 
1,0,96,0,126,80,169,0,1 
41,99,50,169,1,15 

BH  5  30  DATA  82,50,141,60,21,16 
5,169,0,141,113,21,169, 
1,141,96,21,141,94,21 

EH  540  DATA  155,3,141,118,21,1 
65,4,141,119,21,32,177, 
21,173,94,21 ,240,6,32 

RP  550  DATA  54,21,76,134,21,17 
3,113,21,201,50,240,8,1 
69,1,141,94,21,76,134 

SQ  560  DATA  21,32,231,255,96,1 
69,0,141,115,21,32,166, 
20,173,95,21,240,3,76 

QR  570  DATA  202,21,32,5,21,32, 
22,20,32,198,19,230,10, 
169,1,141,115,21,32 

BJ  580  DATA  166,20,173,95,21,2 
40,3,76,229,21,32,5,21, 
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32,22,20,32,198,19 
PP  590  DATA  32,54,19,32,255,19 

,173,96,21,208,7,238,96 

,21,238,113,21,96, 169 
QC  608  EATA  0,141,115,21,76,18 

2,21,68 


Horizons:  Raster 
Interrupt 

Article  on  page  81. 


FORJ=49152TO49230:READA: 
CK=CK+A!POKEJ,A!NKXT 
IF  CK<>a670THENPRINT"PLE 
ASE  CHECK  DATA  STATEMENT 
S  ifOR  AN  KRROR.  " 
SYS49152:LIST 
DATA120,169,2S,141,20,3 
,169,192, 141,21,3, 169 
DATA1,141 ,26,208,16  9,27 
,  141,17,208, 169, 127,141 
DATA 13, 220,88,96, 169,1, 
141,25,208,173,18,208 
DATA170. 74,74,74, 74, 141 
,32,208,74,141,33,208 
DATA201 ,7,240,9,138,24, 
105,32, 141,18,208,208 
DATA5,16  9, 16, 141 , 18,208 
,  173, 13,220,41,1,240 
DA TA3, 76, 49, 234, 76, 188, 
2  54 


EH 

10 

DM 

20 

GC 

30 

I3G 

100 

HF 

110 

BO 

120 

AX 

130 

CP 

140 

SP 

150 

KD 

160 

Save  Your  Copies  of  COMPUTEI 


Protect  your  back  issues  of  COMPUTEI 
in  durable  binders  or  library  cases. 
Each  binder  or  case  is  custom-made 
in  flag-blue  binding  with  embossed 
white  lettering.  Each  holds  o  year  of 
COMPUTE!.  Order  several  and  keep 
your  issues  of  COMPUTE!  neatly  or- 
ganized for  quick  reference. 
(These  binders  make  great 
gifts,  tool) 


Cases: 

S6.95  each; 
3  for  S20.00; 
6  for  S36.00 


Binders 

S8.50  each; 
3  for  S2475; 
6  for  348.00 


(Please  add  S2.60  per  unit  for  orders 
outside  the  U.S.) 

Send  in  your  prepaid  ordor  with  1tie 
attacfied  coupon 


Moil  to:  Jesse  Jones  Industries,  P.O.  Box  5120, 

Dept.  Code  COTE, Philadelphia,  PA  19141 

Please  send  me COMPUTE!    D  cases 


Enclosed  is  my  check  or  money  order  for  $ 
only,) 

Name 

Address 


D  binders. 
_  .  (U.S.  funds 


City 

State 

SoTijtociion  on>orontoed  Of  money  refunded. 
PteOM  oitow  4-6  weeks  for  c^jvery. 


Zip. 


To  Our  Readers: 

COMPUTE!  Publications  is  a  part  of  the  ABC  Consumer  Magazines  group  of  ABC 
Publishing,  Inc.  and  recently  we  consolidated  many  of  our  operations  and  moved 
our  Customer  Service  Department  to  the  New  York  ABC  headquarters.  If  you 
have  any  questions  regarding  back  issues,  disk  orders,  book  orders,  or  how  to 
place  an  order,  call  toll  free  1-800-346-6767.  New  York  residents  should  coll 
212-887-8525, 

If  you  want  to  order  a  subscription  to  COMPUTE!,  COMPUTEI's  GAZETTE,  COMPUTErs 
GAZETTE  DISK,  or  the  COMPUTE!  DISK,  call  1-800-247-5470  or  in  lowd  Cdll 
1-800-532-1272. 

Our  Editorial  Offices  remain  in  Greensboro,  North  Carolina.  If  you  wish  to  submit  an 
article  for  publication,  write  us  at  COMPUTE!  Publications,  Inc.,  P.O.  Box  5406, 
Greensboro,  NO  27403, 

We  thank  you  for  your  interest  and  continued  support  of  COMPUTE!  Pubiications, 


COMPUTE!  Publications Jnc,® 

Parr  i^f  ABC  Ccriscmer  Wag-ajines,  Irtc.  ^^^^ 


PaT  i^f  ABC  Ccnscmer  wag-ajines,  irtc 
One  of  the  ABC  PuWiViing  ComExnues 
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COMPUTEI's  GAZETTE  Back  Issues 


January  1984:  SpeedScript;  Graph 
Plotter;  64  BASIC  Aid;  Getting 
Started  with  a  Disl<  Drive,  Part  3 

February  1984:  Speed  Reader; 
Typing  Derby;  How  to  Use  Arrays; 
Auto  Line  Numbering;  Getting 
Started  with  a  Disk  Drive,  Part  4 

March  1984:  Poker;  Guess 
America!;  Sea  Route  to  India; 
Making  More  Readable  Listings; 
Getting  Started  with  a  Disk  Drive, 
Part  5 

June  1984:  3-D  Tic-Tac-Toe;  Castle 
Dungeon;  Spelling  Critter;  Shape 
Match;  Word  Scramble;  File  Copier 

July  1984:  Space  Patrol;  Robot 
Math;  Beginner's  Corner;  Quilt 
Squares;  Home  Telecommu- 
nications: Downloading 

August  1984:  Campaign  Manager; 
Sprite  Magic;  Sno  Cat;  Beginner's 
Corner:  Using  a  Printer;  Home  Tele- 
communications: Uploading 


Issues  not  listed  are  not  available. 

October  1984:  Trek;  Quiz  Master; 
Vocab  Builder;  VIC  Music  Tutor; 
First  Aid;  Hi-Res  Screen  Dump 

November  1984:  C/G  Term;  Jump; 
Bagdad;  Budgeteer;  Function  Key; 
Disk  Auto  Load 

August  1985:  Space  Dock;  Mixing 
Text  and  Hi-Res  Graphics;  Crunch; 
Creating  Hi-Res  Graphics  on  the 
64;  ReDisk;  Hi- Res  Toolbox 

December  1985:  Whirlybird; 
Quickchange;  Banners;  The 
Construe!  ion  Set;  SpeedCheck: 
Word  Processor  Spelling  Checker; 
Disk  File  Archiver 

January  1986:  Sprint:  A  Compiler 
for  the  64;  Face-Off;  The  Fast 
Assembler;  Programming  Music  and 
Sound  on  the  128;  Disk 
Disassembler;  BASIC  Windows 

February  1986:  Mini- Filer;  Kicker; 
Lexitron;  Snapshot;  Commodore 
1 28  Memory  Map;  Disk  Editor;  Disk 
Commands  on  the  1 28 


March  1986:  Survivor;  Shifter; 
Number  Construction  Kit;  The 
Coordinator;  Cataloger;  Clavier  64; 
VIC  Dump 

April  1986:  Turbo  Copy;  Dunk;  All 
About  CP/M  on  the  128;  Directory 
Filer;  Windows  on  the  128;  Input 
Windows 

May  1986:  Arcade  Baseball; 
Vampyre  Hunter;  Klondike;  Read- 
A-Tune;  Super  Synth;  Word 
Counter;  Double  Load; 
Coder/Decoder 

June  1986;  Star  Dragon;  Predictor; 
Switcheroo;  Solarpix;  Quick  Key;  64 
AutoBoot  Maker;  Help  Screens; 
SpeedScript-80  for  the  128; 
FontMaker 


Back  issues  arc  also  available  for 
COMPUTE'S  Gazette  Disk.  Each 
Disk  back  issue  costs  $12.95  plus 
$1.00  shipping  and  handling.  Call 
COMPUTEJ's  Customer  Service 
Department  for  details. 


Back  issues  of  COMPUTERS  GAZETTE  are  $6  each.  All  prices  include  freight  in  the  U.S.  Outside  the 
U.S.  add  $1  per  magazine  order  for  surface  postage,  $4  per  magazine  for  airmail  postage.  ALL  BACK 
ISSUES  ARE  SUBJECT  TO  AVAILABILITY. 


In  the  continental  U.S.  call 

TOLL  FREE  800-346-6767 

(in  NY  call  212-887-8525 

Or  write  to: 

COMPUTEI's  GAZETTE  Back  Issues 

P.O.  Box  5038,  F.D.R.  Station 

New  York,  NY  10150 


Prepayment  required  in  U.S.  Funds.  MasterCard,  VISA,  and  American  Express  accepted. 
North  Carolina  residents  please  add  4^/2%  sales  tax. 
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WE  VE  GOT  TOP  HITS  FOR  AMIGA 


BUSINESS 

Textcraft CALL 

Amigii  Pascal .CALL 

Lanictr  C  Compiler CALL 

Amiga  Assombfof , CALL 

On  Lino $49 

SSullctiti  Board  System $79 

Caltrafl CALL 

Rags  la  Richer  Lertgor .CALL 

Rags  to  Riches  PayaWes  CALL 

Rags  10  Riches  Receivables CALL 

Rags  to  Riches  Sales  . . . . , CALL 

Enablo.'Wnle CALL 

Enable.'Calc ,  .CALL 

EnatiicFile CALL 

SciltiWo S79 

Gijmo? .  ,  ^  . . .  549 

Analyse  Spread  Sheet S79 

Maraudet S32 

VIP  Prolessional S129 


EDUCATIONAL 

French  Griimmar  I $29 

Spanish  Grammar  T,  li  &  II ,  ,9^.  939 

Comprehm^sivfJ  Grariiniijjr 

Roviow  I  &  11 oa.  *44 

Analutjies  I  &  JI ua.  559 

Sentence  Compfetfon $34 

Coflogo  Apdludo  Reading 

Cam  prehension , , .  $59 

Prtictical  Cornposition 

IJIUV&V ea.$35 

Practical  Comipasition  II , ,  ,  .  .  $44 

Vocdbutary  Adventufe  1.  II  Et  III   , ,  .ea.  $49 

Hu.jding  Advcniurp  I -  ,  ,  .  ,  $29 

Rojdirttj  Advi'niure  M  &  III na.  $49 

Ryuding  AntI  Thinkirrg  I,  H  £f  III  . .  .oa,  $44 
Lessons  in  Refidintj  li  Reasonino  ,  ,  ,  .$109 

U.S.  Gnoyraphy  AduunTuri* S49 

World  GeoQTaphv  Adventure 

IJI.  IIUV oa.  M9 

Speller  Bee $42 

Kfdtallt ?42 


ENTERTAINMENT 

RaciBf $34 

Ballv*>oo $29 

Music  Studio ,  ,  .  . $45 

Burrowed  Tirnfi ,.,.,,.,, $29 

Mindshatlow   . , , , ,  , $28 

SkyfoK $29 

AfctiqFox $30 

Financial  Cookbook $35 

Seven  Cities  of  GoJd $29 

Deluxe  Paint $65 

One  On  One ,.,.. $29 

Doja  Vu CALL 

H.illov  Project 435 

Aejjis  Draw CALL 

Aeqis  Animatur/lmchgeB CALL 

Bratucca^ S39 

Dotgjfo  Print * $65 

Temple  of  Apshai .529 

Rogue S29 


WE  CARRY  A  COMPLETE  LINE  OF  SOFTWARE. 
THE  FOLLOWiNG  tS  JUST  A  SAMPLE  OF  OUR  PRODUCTS. 


ELECTRONIC  ARTS 

MlisIc  Construction  Set  SI  7 

7  Cities  of  Gold «4 

Adv.  Constiuclion  Set S28 

Archon ,  , ^17 

Archor  II _ S24 

Financial  CooltbooV $28 

One  On  One S?4 

Pinljall  Constfuclfon     .    ..^.,,, S17 

Murdef.'Zindernoul   SI  6 

Sky  Fox S27 

Caiiieis  At  Wa S39 

Heat  ol  Attica 523 

Ultima  IV S49 

frtoviemaker , 524 

Bald's  Taie SZ8 

Lords  of  Cc>nqucst,  - . , $29 

INFOCOM 

Enchantct .    .  525 

Hilchhikei's  Guitte  to  the  Galsiy S25 

Sorcerer ,      $27 

InvtSfclLifis ............. .each  8  7 

Ballyhoo 529 

EPYX 

BallWaioi S26 

Rescue  on  Fractadus 526 

Sutnmer  Games  ^1 S26 

World  Karate!  Championship. ,.....,.,.  529 

Winter  Games 526 

The  Eidolon S26 

Koroms  Rift »26 

Temple  ol  Apshai  Trilogy  ..,.,. S26 

Fast  Load  IRI $26 

Microsoli  lulultiptan 549 

HARDWARE 

1670  Morlcm                                                .CALL 
C-1Z8  Compuiei- CALL 

1571  Disk  Drive CALL 

1572  Dual  Drive CALL 

1902  Monitoi CALL 

MPS  1(X)0Print(W CALL 

VIC  1360  Mouse  CALL 

VIC  1700  uaK  EipandOf CALL 


SSI 

Ksmplgruppe    $35 

OperaTim  M^irkot  Garden       .  $30 

Cornputer  Quarterbaclk $24 

BiJttIc  fOr'  Mormandv $24 

Broadsides ... $24 

Genistor>e  Warrior S22 

Imperium  GalaClum $24 

Six  Gtjn  Shooroui  $24 

Ftiant j^iH  I  £f  II  na.  $24 

Computer  Ambush $35 

Colonial  CortqiiC^t $24 

Qucstron  .  .  .  , $24 

Battalion  Commandof *24 

Panzer  Grenadier  ....»,, ,, $24 

Nofwayl985.. $22 

Fighter  Command  ................      .  $35 

Battle  ol  Antietam $30 

U  S  A  A  F $35 

Battle  Group $35 

Rings  of  Ziflin  CALL 

GAMESTAR 

Sidf  Lcacjue  Bai^'LkilE  519 

On  Freld  Foolhall  $19 

On  Court  Tennis  S19 

Stat  Rank  Bonny      S19 

ABACUS 

Ada  Training  Course S33 

TAS  64 $49 

Basic-64 $36 

AsMmUor  Mani1oi'64 $3G 

PowCfPton M9 

Anatomy  ol  tho  Commodote  BoiAI  *1 8 

Anatomy  of  ttie  Commodoto  Dk3  ......  $1 4 

Anatomy  of  the  1541  (BooM    518 

Anatomy  ol  the  1541  (Disci $14 

Chart  Pak  C64  C  128 533 

Super  Pascal  C-64  C-I28 $48 

Super  ■C"  Compiler  CS4.C  128 559 

NEW  C-12a  BOOKS 

C-128  loteinals  $53 

C  128  Tricks  a  Tips S18 

1571  Inleinals $18 

CPM  On  The  C  128 SIB 


DAVIDSON  b  ASSOCIATES 

Math  Blasteri 

Word  Attack! 

Spell  HI  


MICROPROSE 

F  15  Strike  Eagle . 525 

Kennedy  Approach .......,,,..  S25 

Decision  fn  The  Desert S27 

Crusade  In  EtJtope $27 

Acfojet *25 

Silent  SeivicB  »25 

Gunship S25 

Conllict  in  Vietnam  527 

MASTERTRONIC 

19B5  The  Day  AKet  $7.95 

Action  Bikrrr $7.95 

Ant  Attactt  *7.96 

The  Black  Crystal *7.9S 

BMX  Racers S7.95 

The  Caoltve $7.95 

Challenger S7.95 

ChillBf S7.95 

Count  with  Olivw *7  95 

Dark  Stat   «7,95 

FintfcTS  Keepers $7.95 

Give  My  Reoatds  to  Broad  St $7.9Ei 

Kik  Start $7.95 

Look  Sharp $7.95 

Make  Music  with  MisTt?f  Tjonic. .....  ,S7.95 

Mote  Adventures  of  Bit)  Mac S7.95 

The  Quest  for  the  Holy  Grail (7,95 

Se-Kaa  of  Assiali S7.95 

Sky  Jot 97  95 

Stat  Raco $7.95 

Vogos  Jackpot        $7.95 

Magic  Carpel  .  »7.95 

Spooks  $7  95 

TheLastVB    5795 

Space  Walk $7.9^ 

MiniJ  Control   $7.95 

The  Hero  of  the  Golden  Tedismai^ $7.95 

Slugqet 57  95 

Five  A  Side  Soccer  57  95 


SUBLOGIC 

Flighl  Simulator  II      539 

Scenery  Disk  IFor  Abovuf .ea.  $16 

WostotnU.S,  (Disks  1  61 $79 

Jet 529 

Whole  Brain  Spelling   ...      524 

ACCOLADE 

Hardbull 525 

Danlbusters , $25 

Plow  Nighl S25 

Law  of  the  West (25 

PSI  5  Trading  Company 925 

ACTIVISION 

Alter  Ego  (MJF)  $35 

Borrowed  Time $23 

Little  Computer  People $23 

Fast  Tracks $23 

HocVer S)9 

Alcazar:  The  Forgotlon  Forimss 519 

Gfoat  Am.  Cross  Country 

RoadBacri ...S19 

Countdown  to  Shutdown $19 

Masters  of  the  Lamps    519 

Mind  Shadow 519 

Space  Shuttle 519 

Ghoslbusters $23 

The  Music  Studio 523 

Game  Maker 523 

Compuier  Fireworks  Colebiation  Kit  ....  $23 
The  Dosioner's  Pertcil $19 

TOP  HITS 

CSM1541  Disk  Alignment  S39 

PapuicBp  C-64i'C-128 .CALL 

Homepak $37 

Newsrooni , , $39 

Clip  Ari  I  &  II ea.  $23 

Mr.  Nibble  Ei  MSD  Vutkin $34 

Fontmasiet  II , $29 

SMote $44 

Kitateka S22 

Fast  Hack' em $33 

SarQon  III $35 

Copy  II    cue $39 

Viisslar  XLBJCtSfi CALL 

Merlin  64J128 CALL 

Print  Master $27 

Art  Gallery  I $23 

Prim  Shop $35 

Graphic  Ubtaiy  L  ll.lll ea.  $1B 

Prim  Shop  Comparwn  ..,.,.,......  CALL 

Home WoidSpellet   554 

Leader  Board  Goll    529 

Toufnamem  Disk  IFor  Above) 51.^ 

Snapshot t:  ■ 

10th  Frame 5j^' 

GEOS 549 

Kung  Fu  II S24 

Elile        525 

RIBBONS 

Commodore  1525  $7.50 

Commodote  1526.802 (7.00 

Qjmmodoic  MPS  801 87.50 

Commodore  MPS  803 $9.00 

Epson  MX.RX.'FX  BO   $5  00 

Okimalu  10    Coloi 56  00 

Star  Powettypo   »6  00 

Star  Gemini  1 0    Blsck $2.60 

Slai  tk-mirii  10    Color  53  GO 

TOP  QUAUTY  BULK  DISKS 

100  Quality  DSDO ea.  69' 

100  Quality  SSDD ,  .ea.  59' 

Less  Than  100       DSDO.... ea.  79' 

Less  Thjin  100      SSDD ea.  G9' 


WE  CARRY  A  FULL  LINE  OF  PANASONIC,  STAR,  EPSON, 
OKIDATA  AND  LEGEND  PRINTERS.  CALL  FOR  CURRENT  PRICES. 


ALL  TITLES  ON  DISK  UNLESS  MARKED  (R)  FOR  ROM  CARTRIDGE 
Order  Line        °  WE  CHECK  FOR  STOLEN  VISA  &  MASTERCARD      Customer  Service 

1-8011-989-11333  &  Ohio  Residents 

„»„.»i  Z^r^f  Zr^     .  „  M-F  10  a.m.-8  p.m.;.  Sat.  10-3  ET  ^  en  070  qcoQ 

ORDERS  ONLY!  Sales  Personne!  Do  *^  1-01  J-OA^-WKIS 

Not  Have  Information  on  37  g.  Broad  Street,  Fairbom,  OH  45324 

Previous  Orders  or  Product  Specs. 

SOFTWARE  ONLir  -  P«p«Jd  o«l»t»  ov.f  »»  fK.lini  tnm  .htppkig  viri  UPS  In  conlllMtit.l  U.S.  Pl.aie  Kid  »I  Dntsn  uml.r  $50.  HARDVI^ARE  i 
Drfot.  Tequlrina  mWpmiinl  vt.  U.S.  Poll  OMte.  dr.  mubkcl  to  iKWIIIonnl  Iralghl  chnrgci.  Arid  »5  for  COD  ordnrn.  VIS A/MailoiCnrd  Drders  ndri  S?  i—.^^ 
,   th.rB..  Ohio  reiid.nt»  iKkl  S.5%  snl.i  ««.  Pertonul  eh.cki  rHiurr.  .  threB  vmik  nvnltinu  iioriod.  No  war  thru  when  pniri  by  cridit  cnrcl.  i:Drtlli<>d  cliocli 
«  money  onlw.  All  Itom.  lubiKt  to  >v.ll.Ullly  .nd  pfjc.  Chang..  PLEASE  CITE  AD  NUMBER  WHEN  OnOERING.  AU.  HETUHNS  MUST  BE  ACCOM- 
'   PANIED  BV  AN  AlTmORIZATION  NUMBER. 


Cr 


THE  COMMODORE  CONNECTION 


V. 


Qcommodore  64 

System 

INCLUDES: 

•  CB64  Computer 

•  CB1541  Disk  Drive 

•  Taxan  220  Color  Monitor 

$49900 


"^y AMIGA  System 

Includes: 

AMIGA  1000  CPU,  512K, 
Amiga  RGB  Monitor 

$139900 


Qcommodore   1  28 

System 

INCLUDES: 

•  CB128  Computer 

•  CB1571  Disk  Drive 

•  Magnavox  8562  RGB/ 
Composite  Monitor 

$77900 


ATAniSOFT/Commadore 

PacMan »4»» 

Centipede »4" 

Galaxian M** 

Defendar , M" 

Dig  Dug M** 

Donkey  Kong , M" 

RobOtron.. t4W 

BATTERIES  INCLUDED 

Paperclip  64^128 537»" 

Paperciiprapell  Pak »49b» 

Speli  Pak •29" 

The  Consultani *37" 

HomsPak , •28*» 

BRODERBUND 

The  Print  Shop tjgM 

Graphics  Ubrary  1.2,3  ea *17»' 

The  Music  Shop.... »29" 

Bank  Street  Writer »34«» 

Graphics  Companion *24** 

CARDCO 

Freeze  Frame S29" 

S'more  Basic S44» 


MODEMS 

Anchor  Volksmodem S5999 

Anchor  6480(64/128) 

300/1200   Baud S13900 

CBM  1660  (C-64) 859^^ 

CBM  1670  {C-128) S17900 

>-  ^ 

^  DRIVES         ' 

C8M1541 S19900 

CBIV11571 S24900 

MSD-1 821900 

MSD-2 545900 

INDUS-GT  (64/128)....S19900 


SOFTWARE 

COMMODORE 

Jana. integrated •39'" 

Assembier  64 »9" 

Pliot  64 <9" 

Super  Expander „    <9" 

DATA  son- 
Moon  Shuttle «s" 

Pooyan.,.. IS"" 

O'Riley's  Mine >5" 

DISCOVERY 
Marauder  Amiga  B/U , »32'* 

HES 

Omniwriter »19»» 

Beriii  Space  Roscjb..,. , •3»» 

HES  Games/Olympics »3» 

Graptiics  Basic <3»» 

MEQASOFT  for  Amiga 

A-Copier »349b 

A-Repott. (44" 

Text  Craft .»59" 

Graphic  Craft »Z9" 

'  PRINTERS  ' 

COMREX  CR-220 »89" 

EPSON  Homewrlter  10 'ISgoo 

OKIDATA  Okimate  10 «i9goo 

STAR  SL10C »219''o 

PANASONIC  1080 »199oo 

CITOH  7500  AP *i69oo 

INTERFACES 

CARDCO  G-WHIZ *49'9 

CARDCO  Super  G 152" 

Digital  Devices  U-Pfin1  C «44dd 

Orange  Micro  Grappler  CD »89" 

PPI  Printer  Interface »34»b 

Xetec  8K teg" 

Micro  R&D  MJ350 «59bs 

ACCESSORIES 

CompuGjafd  Protector »'t4BB 

Curtis  SP2  Protector,.... tagM 

Curtis  Safety  Strip »l9»ii 

Computer  Specialties  Power  Plus»54" 


MICRO  SYSTEMS 

Analyze  lor  Amiga. ...•S9" 

Scribble , ..,..»7B»" 

On-Line , »59»« 

ProfeaslonHl  Software 

Fleet  Systems  I!  C128/64 •49'"' 

Fleet  Systems  [ir  0128 »59" 

Trivia  Fever «19m 

PF5 

File «32«o 

SPRINGBOARD 

The  News  Room 'aa*" 

Clip  Ads »ia«» 

Clip  Arts  II .«27" 

SUBLOGIC 

Flight  Smulator  II , «37»i) 

Jet  Simulator  C64 (S/oo 

SPINNAKER 

Rhymes  &  Riddles •9>9 

All  Cocor  Caves »7»» 

Bubiile  Burst *9f 

Snooper  Trooper's  "1 »9" 


MONITORS 

COLOR/COMPOSITE 

Taxan  220 $17900 

MONOCHROME 

NEC  1205  Amber 

with  audio 579^^ 

'       DISKETTES       ' 

IVIAXELL  MD1 snaa 

NASHUA  SS/DD 8999 

ELEPHANT  SS/DD 5999 

GENERIC  DS/DD  w/Flip'n  File 

10  Disk  Holder s-ii99 

AMARAY 
Disk  Tubs S9B9 


^^^ 


1-800- 


CALL  TOLL-FREE  1-800-233-8950  rwi 

477  East  Third  Street. Dept.  A40a,Williamsport,  PA  17701  1    ^    I 

EDUCATIONAL  INSTITUTIONS  CALL  TOLL-FREE  1-800-221.4283 

<(1 


POLICY:  Ado  aw  (Hinimim  S7  DO)  sfiiwiio  ind  lisndlmg.  Ljijtr  sftipmwls  may  rtqvirt  ajdino'ial  CMlrgts  Ptrsonjl  sng  M-'M-:y  thtcM  recuirc  3  *Etks  10  tieat  For  (ssltr  ccl;ttry 
iM  yoK  CTHiil  CM  01  saw  amfi  chsx  « tink  monty  omit  Ptnnsyfvjru  (esidenls  idd  (At  siie  Ui.  Aa  etas  vi  ivtnta  lo  cfanpt  Mi  t)  items  irt  sulsict  lo  imIiWity 
DeiKirre  scitnxi  wi  bE  i^ictt  wm  ifie  sunt  rim  OTly  HKOwife  wii  bt  ttmtta  or  icfUetC  a  our  otsntinw  wmn  it»  me  mms  sno  imti  m  me  mxutlKtmri  »jiriii»  We     t— mcui 
carflot  gyarantee  cornpsibility.  All  safes  are  final  and  returned  sh  pnitrrs  art  su&jed  to  a  'e$tocking  fee. 

208-3974 

no'Ou<-S]pc 


1-000-268-4559 

01r^lel  Province^ 


CANADIAN  ORDERS 


-416-828-0866 

Ir   Tt:'or'o 


v:: 


Tale)i!06-21S960 

?50i  Ounwn  Brmi 
Cjn.iiJa  L5U1T1 


t^ 


ATTENTION 

ALL  COMMODORE  64, 

VIC20,  COMM.  16AND 

COMMODORE  128  owners 

A  complete  self-tutoring  BASIC  programming  course 
is  now  available.  This  course  starts  with  turning 
your  computer  on,  to  programming  just  about 
anything  you  want!  This  course  is  currently  used 
in  both  High  School  and  Adult  Evening  Education 
classes  and  has  also  formed  the  basis  of  teacher 
literacy  programs.  Written  by  a  teacher,  who  after 
having  taught  the  course  several  times,  has  put 
together  one  of  the  finest  programming  courses 
available  today.  This  complete  13  lesson  course 
of  over  220  pages  is  now  available  for  the  COM- 
MODORE 64,  ViC  20,  COMMODORE  16  and  the 
COMMODORE  128  and  takes  you  step  by  step  thru 
a  discovery  approach  to  programming  and  you 
can  do  it  all  in  your  leisure  time!  The  lessons  are  fil- 
led with  examples  and  easy  to  understand  explanat- 
ions as  well  as  many  programs  for  you  to  make  up. 
At  the  end  of  each  lesson  is  a  test  of  the  information 
presented.  Furthermore,  ALL  answers  are  supplied 
to  all  the  questions  and  programs,  including  the 
answers  to  the  tests.  Follow  this  course  step  by 
step,  lesson  by  lesson,  and  turn  yourself  into  a 
real  programmer!  You  won't  be  disappointed! 

We  will  send  this  COMPLETE  course  to  you  at 

once  for  just  $19.95  plus  S3. 00  for  shipping  and 

handling  (U.S.  residents,  please  pay  in  U.S.  funds). 

If  you  are  not  COMPLETELY  satisfied,  then  simply 

return  the  course  within  10  days  of  receipt  for  a 

FULL  refund. 

Now  available!  a  20O  page  course 

exclusively  on  sequential  and  rel- 
ative files  using  a  unique  approach 


FOLLOW  UP 
COURSE 


for  those  with  very  limited  file  programming  ex- 
perience -  set  up  your  own  personal  and  business 
records!  —  disk  drive  a  must  —  same  author  — 
same  guarantee  —  same  cost—  this  course  for 
all  computers  except  Vic  20. 
Fill  in  the  coupon  or  send  a  facsimile, 


1     MAUF- 

CG 

AnnRFRR 

1    r.lTY 

1    PRnV/STATF- 

POSTAI  I7\P    nopf  ■ 

1  1  desire  the  BASIC  program- 
1  mlng  course  (or: 

Any  complete  course:  S19.95 
Postage  and  Handling:  S3.00 

1  Commodore  64  L   Vic  20  l  ' 

1  Comm.  128       Comm.  16  _ 

1  1  desire  the  FOLLOW-UP  Ti 

course  on  relative  and  seq- 

uentlal   (lies   (or   all   above 

computers  but  Vic  20>. 

Total:                             S22.95 

Send  Cheque  or  Money  Ordei  to: 
Brantford  Educational  Services 
6  Pioneer  Place, 
Brantford,  Ontario, 
Canada  N3R  7G7 

COMMODORE  C 


PERSONAL 
COIVl  PUTER 

CALL 


COMMODORE 


1571 

DISK  DRIVE 
$229 


1670 

MODEM 


«159 


1902  MONITOR 


$289 


CALL  FOR  SUPER  PACKAGE  PRICES 


1350  MOUSE 

ONLY  $42^5 


EST.  1982 


~Coinput^6iiitu^ 


PC  SOX  1T832 
MlLWAUKtt  Wl  ffit? 


OBOlft  LIKES  OPEN 
MOKFIilltAM  ■  7  PM  est 

SAn?PM  ■  5  PM  est 


TO  ORDER  CflLl  TOLL  FREE 


FOR  TECHNICAL  INFOIIMATION. 
ORDER  INQUIRIES.  OR  FOR  WIS.ORDERS 


800-558-0003      414-351-2007 

QBOERING  IKFORMTfOK  FOR  FAST  [)tl  lUEBV  SEND  CASHIEFIS  CHECK  MONtV  ORPER  OH 
DiRECi  H»NK  IRANSfEB  PfRSONAL  AN[)  [;OMPANy  CHECKS  ALLOW  U  BUSINESS 
DWS  'Of.LEAB  CHARGES  FORCOD  ARES3iXI  IN  CONTINENTAL  U  5  A  "KtiJDL  1 
SHIPPiNi,  m  ALL  ORDERS  MINIMUM  S4  DO  MASTER  CAFtO  &  WSA  uHOERS  PLEASE 
INCiUOrCARB'  EXPIRATION  UAtE  AND  SIGNATURE  Wl  RtSIDtNTS  PLEASE  ADD  5'. 
SAILS  lAX  H!  AK  M>0  APO  PUERTO  RICO  AMD  CANADIAN  ORDERS  PLEASE  AOO 
ItllNIMUMS  SHIPPING  AND  HANtlLING  MINIMUM  S.UH  ALL  OTHER  FORf  ION  ORDERS 
PifASi  .10D  MINIMUM  15  SHIPPING  MINIMUM  StOW)  ALL  GOODS  ARE  NEW 
AND  INCl  ODE  FACIOHr  WARHANI  ir  DUE  TO  OUR  LOW  PfllCJS  ALL  SALES  ARE  FINAL 
AU  DFFti;TIVE  RETURNS  MUST  HAVE  A  RETURN  AUTHORIZATION  NUMEJIR  PLEASE 
CALL  lM-35l-™7  TO  ODIAIN  AN  RA"  OR  YOUR  RETURN  WILL  NOT  BE  ACCEPTED 
FDR  HFPl  ACEMENT  OR  REPAIR  PfllCf  S  AND  AVAILABILITY  SUBJECT  TO  CHANGE 
WITHOUl  NOTICE 
NOTE  ON  ALL  DRDERS  OUTSIDE  CONTINENTAL  U.S.A.  .vi  ship  all  CHLiERS  FIRST 

Cl  ARF>  INSUH-ID  U  S   (,!AlL   IF  SHIPPING  CHARGES  EXCEED  THE  IfllHIMUM  AMOUNT  VOJ 
r^^^^^  'A"i  I  li-  i:HAiK:[  D  THE  ADC'.  lONALAMOIJNi  Til 

I^^^Wj  ;;E  !  VOIIR  PACKAGE  TO  VDU  liUICKLY   AND  SAFFiY 

'^*****'J  NO  SURCHARGE  ON  CREDIT  CARDS 


.IL 


HX-10  . 
NL-IOC 

SD-10... 


CbII       SD-1S,,........449 

.Call       sa-1S Call 

-.339       SR-15 Call 


PRINTERS 

Legend  lOeO  ...,209 

Epson Call 

Juki  5510 389 

Toshiba  1340  .. .  Call 

Legend  808 1B9 

Panasonic  1091  ...239 

Powertype 309 

Panasonic  1080,   215 


PRINTER  BUFFERS 


U-Butl  IGK.  , 
U-Butl64K.  . 


,  79,95 
.  99,95 


PRINTEfl  INTERFACES 


XcEe[:Su^^ef  Graphic 
G-Wi2  


6995 
S4.S5 


MODEMS 

Cdnmeiicite  IGGO  , ,     .  49J9 

WRIfidge  64J0 CAIL 

Ccmmtidore  t670 159 


COMMODORE  64  &  1 28 

NEW    NX-1Q  PRINTER  & 
XETEC  SUPER  GRAPHIC  INTERFACE 

$309 

This  is  a  SHIPPED  PRICE  anywhere  in  continental  USA 


PANASONIC  1091  & 
XETEC  SUPER  GRAPHIC  INTERFACE 

$309 

This  Is  a  SHIPPED  PRICE  anywhere  In  continental  USA 


MONITORS 

Commodore 

1B02 Call 

Nap  Green  TTL 

(lor  128) 139 

Commodore 

1902A Call 

NEC  JCI225    ...  139 
GoldSlar Call 


AMIGA 
COMPUTER 

Call  tor  availability 
and  pricing 


AMIGA  SOFTWARE 


Hacker    ....... 

.  .  .29  95 

Mindshaaow  . . .  . 

...29m 

Mastertvpe  .  .  . . . 

.  .  ,2796 

VIP  F^ofesslonal  ,  . 

..  13996 

Transylvania  . . . . 

.  ..2796 

Crimson  Crown,.  .  . 

...2795 

Afcrion   ....... 

...»» 

Racier 

.  .  .29K 

Analyie  ....... 

...69K 

OnliM 

...4995 

Ore  on  One  .  .  .  .  , 

,..29» 

COMMODORE  64 
SOFTWARE 

ABACUS  64 

Ctiarliiak  31  95 

Cad-Pak .31 95 

Powirplan  31  95 

Sii[)((  C  ComiJiler 5995 

Suset  Pascal «  » 

Basic  Compilfr ...  .31 55 

fcrrri      31 96 

ACCESS 

Marnv-Can 2195 

uadst  Baari) 2?  95 

TflurnanentDisk 1^95 

ACTIVISION 

fi.irr'.i'ii.^kpr 2?  95 

GNoslbwieis 24  95 

Fast  Irack;  2395 

Hacker 2095 

Compulet  LN  Pejple  ,  ..2395 

Alter  Ego  34  95 

!iorro«ed  time 20.95 

BATTERIES 
INCLUDED 

CatKilD 3*95 

ConsuttantD  41 9S 

Homt  Pak-D 34  95 

Paper  cl'i[jfSD«1l(Jali...,M  95 
Horrvt  O'c  Seriei'D  .  ,1695 
ll-UCim MK 

BRDDERBUKO 

llarikSlreet  Wnler-D  ,  ..34  95 

Music  Stiop-D 29.95 

PiintShop-D 2895 

Kareteka-0 20.95 

Ghami]  LorJerunner-D  , .  .23.95 
Pit  Strop Graphics-O  ...1995 

Print  St-.op  Refill 1695 

Pit  Strap  Grapti  II  or  1(11996 
Prl  StiOBComiianion      .27% 

Bank  St  Filtr JI95 

aankSl  SKiler    3495 

Bank  St  Mailer     34  95 

ELECTRDNIC  ARTS 

(Vtncr-D tgM 

Arcnonll.D 24  96 

MulB-D 1995 

Reatmdmposs.-O 19K 

MurderfZindcrneuf-O  ...  19  95 
Music  Const ructmn-D , , ,  19  95 

Pinball  Constr  -0  19  95 

Skylp.,[) 24  96 

OflC  on  Orie-D 24  95 

Sevrn  Cit'ES  Dl  Gold.Q  ,  ,24  96 
Mail  OrH  Monjiers-n  . .  ,24  95 
Hacinj  0«5tiuClicn,D  . ,  ,24  95 

Mvenluie  Consti  -0 29  95 

Ftn  Coak[Ktok-D 29.96 

BardsTale 27  95 

taiefx  Atilazc 33  ^ 

Toucndown  Fomnall 23  95 

Lords  ol  Conquest 27.95 

Cttessniasler  2000 2795 

Ultimale  Wizard 24  95 

Suprr  Houlderdash 1995 


7  Cities   29  95 

Skytok    ^95 

Mat  bit  Madness 29  95 

fleturrl/AtlsntrS 29  85 

AdiC  fat 2995 

fm  Cooheook 34  96 

BraOcMS. .3196 

ACvemmeCorisi 2996 

OdnK  ViiSed Call 

MuiE  Pamt Call 

tnfocom  ..........  Call 


Maiioorn a  95 

Mail-Desk   49.96 

Maii-Plan H995 

Penguin  Sottware   ....   Call 
Aegi5  Snttwarr? ......   Call 

ExoWingFist 2796 

Deluie  Print ........  Call 

Music  Etunm 3995 

HatleysPioitcI 2995 

Keytxiaiii  Cattei ^95 

Mnnkcy  BLTSintss    .  .  ,  ,  1995 


C-12B  COMPUTER 

1571  DISK  DRIVE 

1670IMODEM 

1902A  RGB  MONITOR 

1750  RAM  EXPANDER 

1350  MOUSE 

Cs II  lor  latest  price 


Commodore  S4 

1541  DIak  Drive 

1802  Monitor 

Call  lor  Latest  Price 


COMMODORE  128 

SOFTWARE 


SuperDasei2e 6995 

Switlcalc  A/Sidewy   .  .  4995 

Word*  r  Iter  128 4995 

Data  Manager  II   ....  4995 

Fleel  System  III 54  95 

MactiVnZS 1495 

KingsOuCSlll 3495 

Home  Pal 34  9S 

Superscr  128(Se«ll    ,  ,  6995 

Ptilecl  Writer    4S9S 

Sykia  Pciller-128  ....  4994 


SUPER  Tirri€lJUCR|CS  SPECIALS 


Data  Manager  II ...  31.95  Sylvia  Porter 37.95  Inventory 

Wordwriler/Spell . .  31.95  Accounts  Payable . . .  37.95  Management 

Swittcalc/  Accounts  Rbc 37.95  Data  Manager-! 

Slileways 31.95  SatK Analysis....  37.95  Wordwriter-12f 

Evelyn  Wood .....  31.95  Payroll  Swiftcalc-!28  . 

Sideways 18.95      Management . . .  37.95  Sylvia  Porter-1 


37.95       Management  . , .  37.95 

37.95    Data IWanager-l 20.. 42.95 

37.95    Wordwriter-12S...  42.95 

$wirtcalc-!28  ....  42.95 


37.95    Sylvia  Porter-1 28.. 42.95 


'SUPER  SPECIAL  PRICES  EFFECTIVE  NOW  THRU  AUGUST  31, 1986 


EPVX 

Fasi  load-Can 2495 

ineEidolon-IJ 24  95 

Winrei  Games 24.95 

Suffmir  Games  il-D 24  95 

Koronu  RiDD ?4  95 

MuttipJanHfia 1195 

Program  (tool  Kit 2995 

Voipal  Utildy ?795 

Movie 'MonsIP! 24  95 

Wo'd  Kaiate 1995 

Strcrt  Snorts 24  95 

Super  Cycle 24  95 

INFDCDM 

Deaaline-D  2995 

Enctianttr.[)  24  95 

InlidBl-D 27  95 

Pianel(all-0 27  95 

Sorcerer-O 27.95 

Star£ros5-D  2996 

SuJwnoed-0  2996 

Witness  0 2496 

SeaStatkei  0 2495 

?Oikl  II  or  II!. D,      .,      ,??9S 

WiSM«ii,^eiD 2496 

S(>ci*twkei-0 2996 

Bjlljtioo ,2796 

MICBOPROSE 


SiJent  Service-D 

Gunsiiiii-D , . , 

*ctt3(et-0 

F-l5sirikcEa8l6-D  ,, 
Ifpcision  ir\  DasHM  . , , 
kLirlrwcly  Approactl-D 
Crusade  in  Europe  D  , 
CuiitliCtin  Vir^!n,^iii 


,,2395 
,,?395 
--Z395 
-.2395 
,.2795 
,,2395 
,,2795 
.;'.'9S 


MasferCoKf 


MINDSCAPE  6>iadoi»tire 2095 

Color  Me     2095  Lords  ol  Midnigltt  2095 

CrossniOid  Majic ,        .3496  Lustier  Profile 2096 

Perlecl  Score 4995  tntiltraior 2096 

H alley  Proitcl 2095  Bop  N  Wrestle 2095 

Oviake  Mrnui  One 2095  Ssetl  '!}S5>™c!ioi  20  96 

— EST.  1982 

PO  Boi  17682,  Milwaukee  Wl  53217 

OflDEH  LINES  OPEN 

Mon-Fii  1 1  a  III   -7pm  CST»Sal   12  p. m   -Spm  CSI 

To  0 Filer  Call  Toll  Free 

800-558-0003 

For  Technical  Inlo.  Order 
Inquiries,  or  lot  Wise.  Orders 

414-351-2007 

ORDERING  INFORMATIOK:  Pi^a^e  ^ueciry  fystm  roi  rast 

[jeliup'y  -rii''  M/if'',  Llii^ck  or  money  Qrflej  PersonaJ  flJifl 
company  'A-v\.\..:  dlluw  t4  Ij'jsmess  days  lo  c3ear.  SchunI  f*0  5 
wctcQrrre  C.0.D.GliirDetiri$3.QG.  InCQiiEJn^ntalUS.A  incliideSGOO 
lor  bcMwjiJG  {irrtQf^.  \\y  ^H^'^m^  9nr  hardware  niMliiiluiii  &4  [Kj 
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sst 

Wizard  s  Crown 27  95 

50  Mission  Crush. 0  ...,24  95 

Cosmic  Balance-0 2495 

Germany  1965-D.. ....  ,37  95 

Prnlessional  GolfO 24  S5 

Bioadsides-D 24  95 

Queslion-D 2495 

Com  out  Bi  Otr  back -D 24  95 

Field  clFiie-O  24  95 

earner  Foice-D  37  95 

Breaklhru  Aidennes-D  ,,3795 
Comptter  Ambosh-O  ,,  ,3795 

K.inipIgruppe,D 3795 

Opei  Mkt  Garderi.0,..,3295 

Gemslone  Warrioi-D 21.95 

tmpetium  Galaci,-D  24.95 

Ptianlasle-D 24  95 

flalialionComm-0 2496 

Figtiler  Command, 0  . , ,  .3?  96 

Norway  1995-D 2t96 

Winjsol  War-D 24  95 

Mcch  Brigaite  D 37  95 

Ball  lei  Art  tietnam J?  95 

Pariid  Grenidei 24  96 

USAAF 379S 

Pnantaiie  II  27  95 

27  95 
^96 
27  36 

39  95 
34  95 
3495 
3495 
2095 


Hmfls  ol  Ziltin 

Battle  Gioup 

Nam  . , 

TIMEWORKS 

Business  Syslems-O, , 
Word  Writer/Speil-D  . 
Swittcalc  w/SId  sways 
Oaia  Manasjer  l|.0  , , . 

Sideways-0  

Evelyn  Wood.O 3495 

SylyiaPorierO 3995 


No  surcharge  for  MasterCard  or  Visa 


Paperback  Wntei ....  32.95 
Paperback  Filer  ....  32.95 
Paperback  Planner  ,  .  .  32.95 

P«rleci  Filer 4995 

Basic  Compiler  125  ..  .  44^ 

Ctiarl  Pak  128 31 95 

CadPak12« 4195 

Super  C  Compiler ....  59  95 

Super  Pascal 44  % 

Vimlai  128 . Call 

Vviivrire  i?S Call 

MISCELLANEOUS  64 

SuPiogic  Foortoil 29  95 

Printmastet :  ,24  95 

Commando 25.95 

Re  act)  .'The  Stars- 0 29.95 

Carriers  At  War -D 34.95 

5uperba5a64,0 47.95 

Strip  Poktr-D 2395 

Slap  Shot  Hockey-D 14  95 

Sarjonlll-O  1495 

ummall 3795 

Ultima  lit 3795 

Ultima  IV-D 41 SS 

Fieel  System  II 0 4195 

tJewsroom-0 ...  - .  .S4  95 

Paper  Airplane  Kit-D 23.95 

Vip  Terminal-0  34.95 

CompuServe  Sladei  Kit  24  95 
Fhght Simulator ll-O  ,,,,34  95 
Lode  runners  Resc-D  . , ,  ,2095 

Mindwlieel-D 27  95 

IheWorks-D 34  96 

Perry  Mason-D 2295 

Slier  lock  Ho  Imes-O 2395 

Kodayaihi  Alternaiive-D.  27.95 

Briniitone-O 27.95 

IneHotipil-D 2395 

.Europe  AMaje-D 3395 

Animilipn  Slaton-D  , . .  .4995 

Karate  (?nmp-0 2596 

EiSHD 2795 

Kuno  Fur 

Eiploditia  f  ist-O 2095 

XungFiiMastei'D  2695 

Spyv!  Spy  Vol  ll-D,,,.2395 

internatl  Hockeyl) 1995 

founlt  Pmtocol-D 23.95 

Blajino  Pad  dies- D  2J95 

Supei  Huey-O 14  95 

Spell  11-0 14  96 

MalhBlastfr-D 34.95 

H,lrdball 2495 

Oambusters 2395 

PSI  tiadingCo -   ,2495 

Law  ol  tilt  WesI 24  96 

BatlerUo    2496 

Clip  All! 1995 

Ctiampionsrii|>  BOKing. .  .2096 

Sales  Force  49  % 

Superman  2395 

Jet  ....2995 

Ai let natefiea Illy  2795 

Spoil!  Library! 1995 

Slicks  ol  Death 20.95 

ChpAitVol  2 2795 

fontmasler  2 34.95 

Invaders 7 Lost  Fomb , , .  .2095 

Mmd  Pursuit 23  95 

Never  tndmd  Sioiy  23  95 

Galo 2095 

AttGaltny  I  1995 

star  Rank  Boiing  . ,      .  .2095 

On  Field  Foottali 2095 

Stai  League  Basetia  II . ,  .17  96 

On  Court  Tennis ..  .209S 

Freeze  Frame 34  95 

The  Pawn  ,. 2995 

«i7iStSrXL8 7995 

Hidden  Assets  Call 

Adv  Musrc  System  . . ,  ,54  95 
5|ntl"e40 2395 


COMPUTER  CENTERS 
OF  AMERICA 


Sizzling  Summer  Specials 
On  All  Your  Computer  Needs 

:;  r^H, ,      ipj  pjBX/  YORK  STATE  CAIX  TOa  FREE    |  .OflfVA  "^  1  -1  Ofl^ 
W^  1-800221-2760  or  516-349-1020  '    OVA-TU  J  I     I UW J 

LH  OR  WRriE:  COMPUTER  CENTERS  OF  AMERICA,  81  TERMINAL  DRI\/E.  PLAINVIEW,  MY  11803 


mmodore 


"r  commodore  64»   PACKAGE 

INCLUDES 
•Commodofe  64  Computer 
•  Commodofe  1541  Dsc  Drive 
•  A  Color  MoniEor  with  Cables 

CALL  FOR  PRICE 


14"  COLOR  RGB  MOWITOR 
THOMSON O 


RGB  AND  COLOR  COMPOSITE 

$24995 

SPECIAL  INTRODUCTORY  PRICE 


S 


ft  commodore 

T902  wiowrroR 
CALL  FOR 
PRICE 


Epyx 

YOUR 
CHOICE 


24 


95 


•  INCLUDES 
DEUVERY 


Kronis  ftift  -  Luc.ii  G.irJii'i      remple  o(  Asphsi 


Eirtolon  -  Lucsi  Games 

Balf&la/er  -  Ljjcas  Games 

Rescue  Fraaalus  -  Lucaj 

G.3mei 

Fiistload 

Winlerg^mes 

Hot  Wheels 


Trilogy 

Jrt  Comtwt 

Simui^or 

Gl  Joe 

Summer  Games  J  or  II 

ftirtihe 

aiseMIt 


We  Carry  ALL 
Commodore  Software 


Fleet  System  II 
55995 

Fleet  System  III 

^64" 


•  INCLUDES  DEUVERY 


f  E  commodore 
1571  DISC  DRIVE 

$24995 

•  Including:  Shipping,  Handling  and 
Insurance— No  Extra  Charges 


/ 


J^^og^ 


L. 


^m 


Qz  commodore 

128 
PERSONAL  COMPLTTER 

$25995 

•Including:  Shipping,  Handling  and 
Insurance— No  Extra  Charges 


sp.iooo  ^ 

•  BuiJt^n  Commodore  (ntertace    '. 

•  2-ytn  warranty  / 

•  Near  letter  OiJ.ilny  Mode 


M8995 

SEIKOSHA 


LIWITED  TIME  DtMLV 

SPECIAL  INTRODUaORY  PRICE 


PRIIVTER  SPECIALS 

FROM  CCA 
STAR  POWER  TYPE 

•  Lrnrr  Qii,iiri)f    -18  CPS  "U'   CHfti9ge 

y^  S25995 


GEMINI  STAR  10X 

WOW!  $139 


SUMMER  SPECIAL 
PACKAGE 

•  Commodore  128 

•  Comrnodore  1571 

•  RGB/Composite 

•  Color  Monitor 


$72995 


•  INCLUDES 
DELIVERY 


'^^^^<^-^^ 


Goldstar 

13"  COLOR  COMPOSrTE 

MONrrOR 

•CaDles  irxludett  •  1  Yi  MU  W^ffsnty 

$12495 

Paperback   Writer  128 
Paperback 
Filer  128 
Paperback 
.  ,^.^,^-    Planner  128 
^^^^^  YOUR  CHOICE 

^^^  ^2995 

for  the  Commodore  128 

{^\  irvTTERFACES 

f\  t  VEHk'V  Telcyi  Turbopornt  GT 

"a    1  :^M!     i  Prints  Enhanced  ^,^r 

,CflraoG+     Call  for  Price 
'  Mirfoworw  .  Xall  for  Price 

PPI '44'i 

Xefet  -  Supei  Gdiphics  Sf '69^^ 

Xelec  ■  Supei  Graphics  Jr  , '49'^ 


Check,  Money  Orcfer,  MC  or  VISA  accepted.  IVo 
additional  charge  for  MasterCard  and  Visa.  Call  for 
shlpplrrg  arid  handling  Information  /  NYS  resJdents 
add  applicable  sales  tax  /  Prices  and  availability  are 
subject  to  change  without  notice  /  All  factory  fresh 
merchandise  with  manufacturer's  warranty.  Dealers 
Welcome.  Call  for  recent  price  reductions  and  new 
rebate  Information.  Pluj  shipping  and  handling.  No 
returns  without  return  authorization  number. 

•IN  COPfrrNENTAl.  USA  ONiV.  APO  PLUS  FPO  EXTRA. 


CQIUPJTEH 

COMPUTER  CENTERS 
OF  AMERICA 
81  TERMINAL  DRIVE 
PLAIN  VIEW,  NY  TlSOi 


W  NEW  YORK  STATE  CALL  TOLL  FREE 
1-800-221-2760  or  516-349-1020 

0«  WRfTE;  COMPUTEH  CENTEK  OF  AMERtCA 
ai  TEHMINAI  DRfVE,  PtAtfJVIEW,  NY  11803 


1-80O63M003 

1-800-548-0009 


A  Printer  For 
All  Reasons 

Search  For  The  Best 

High  Quality  Graphic  Printer 

The  Results  Are  In  We  ran  many  printers  through 
our  battery  of  tests  and  this  one  came  out  first  in  its 
class.  OurSP-1000,  built  by  Seiko  is  a  100  characters 
per  second,  (12  horizontal  by  9  vertical  matrix),  full  bi- 
directional, logic  seeking,  true  descender  printer,  The 
character  matrix  in  NLQ  (Near  Letter  Quality)  mode  is 
a  very  dense  24  (horizontal)  by  18  (vertical) 

Features  That  Won't  Quit    With  the  SP-1000  your 
computer  can  now  print  40,  48,  68,  80,  96,  or  136 
characters  per  line.  You  can  print  in  scores  of  style 
variations.  You  not  only  have  standard  Pica,  Elite, 
Condensed  and  Italics,  but  also  true  Superscripts  and 
Subscripts  Use  bold,  or  /fa//cs  to  make  the  words 
stand  out.  Or,  if  you  wish  to  be  even  more  emphatic, 
underline  the  words.  You  can  combine  many  modes 
and  styles  to  make  the  variation  almost  endless. 

Forms?  Vest  Your  Letterhead?  Of  Coursel 

The  tractors  are  adjustable  from  4  to  1 0  inches.  You 
can  also  use  single  sheets,  plain  typing  paper,  your 
letterhead,  short  memo  forms,  labels,  whatever  you 
choose.  Any  size  to  10"  in  width.  It  will  even  load  your 
paper  automatically.  Multiple  copies?  Absolutely'  Use 
forms  up  to  3  thick.  Spread  sheets  with  many 
columns?  Just  go  to  condensed  mode  printing  and 
print  a  full  136  columns  wide  all  on  a  standard  8'//' 
wide  page.  Forget  expensive  wide-carriage  printers 
and  having  to  change  to  wide  carriage  paper. 

An  Extra  Long  Life    (2  5  million  character)  ribbon 
cartridge  is  only  S11.00.  Order  #2001.  You  need 
absolutely  nothing  else  to  start  printing— just  add 
paper  (single  sheet  or  fanfold  tractor). 

No  Risk  Offer     We  give 
you  a  2-week  satisfaction 
guarantee.  If  you  are 
not  completely 
satisfied  for  any 
reason  we 
will  promptly 
refund  your 
purchase. 


The  warranty  has  now  been  extended  to  2  years  and 
service  centers  are  located  nationwide  for  your 
convenience. 

The  Bottom  Line: 

Commodore  C-64  &  C-128,  Order  S2200.  graphics 

interface  &  cable  built  in.  $199,95 
IBM-PC  and  compatibles.  Order  #2100,  $219.95 

plus  8'  shielded  cable  «1 103,  S16.95 
Apple  He  or  Macintosh,  Order  #«2300.  S21 9  95 

with  cable,  specify  computer 
Standard  Parallel  with  36  pin  Centronics  connector. 

Order  «2400.  $219.95  no  cable 
Standard  Serial  with  RS-232  (DB-25)  Connector, 

Order  W2500,  $219.95  no  cable 
Be  sure  to  specify  the  order  H  for  the  correct  version 
printer  designed  for  your  computer. 

Interfaces  and  cables  for  other  computers. 
Call  805/987-2454  for  details. 

Shipping  in  conl.  US  is  $10.00.  UPS  Blue  is  $22.00 


Letter  Perfect 

Now!   Full  Feature,  20  CPS, 
Letter  Quality  Printer  only  $319.95 

For  those  who  need  a  Daisy  Wheel  Printer,  our 
Daisy  1120  has  It  ail.     To  start  with,  it  has  a  front 
control  panel  with  indicators  for  Pitch  Selection  which 
allows  for  10.  12  or  15  pitch  or  Proportional  Space  print- 
wheels.  There  is  a  Select  (Online)  button  with  indicator 
and  a  Line  Feed  button.  You  can  also  set  Top-of-Form 
or  Form  Feed  with  the  touch  of  a  button.  Other  indi- 
cators include  Power  and  Alarm.  The  built  in  2K  buffer 
allows  a  page  or  two  of  concurrent  printing  and  use  of 
your  computer  for  the  next  job  To  really  take  advan- 
tage o(  your  printer's  optional  features,  the  automatic 
Cut  Sheet  Feeder  elimi- 
nates tiresome  single  ^i-j 
page  handling 
and  the  adjust 
able  Tractor 
Feed  option 
handles  all  con- 
tinuous form  paper. 
Best  of  all  the  Daisy       \ 
1120  is  quiet:  only  58  dB.' 

Total  Compatibility    The  Daisy  1120  uses  96 
character  Diablo"  compatible  printwheels.  At  15 
pitch  you  can  print  165  columns— a  must  tor 
spreadsheets. 

The  Daisy  1 120  uses  the  Diablo  Hytype  II  " 
standard  ribbon  cartridges,  also  universally  available 

Not  only  is  the  hardware  completely  compatible, 
the  control  codes  recognized  by  the  Daisy  11 20  are 
Diablo  630'"  compatible  (industry  standard),  You  can 
take  advantage  of  all  the  great  features  of  your  word 
processing  package  and  automatically  use 
superscripts,  subscripts,  automatic  underlining, 
boldface  and  doublestnke 

The  printer  has  a  set  of  rear  switches  which  allow 
the  use  of  standard  ASCII  as  well  as  foreign  character 
printwheels  Page  length  can  be  set  to  8.  11.  12,  or 
15".  The  Daisy  1 120  can  also  be  switched  to  add 
automatic  line  feed 

Try  the  Daisy  1120  for  2  weeks.  If  you  are  not 
satisfied  we  will  issue  a  prompt  refund    1-year  parts 
and  labor  warranty  is  included 

The  Bottom  Line     Aprotek  Daisy  1 120  (Order 
S1 120)  $319  95  w.'standard  Centronics  parallel 
interface.  2K  buffer,  ribbon  and  printwheel. 

Options:  Compare  our  prices! 

Auto  Cut  Sheet  Feeder  (W1 1 10)  $185.  Shipping  57. 
Bidirectional  Tractor  Feed  (»1112)  S75  Shipping  $5 
Interfaces  (or  most  computers  are  available-    call 
Shipping  in  cont   US  is  $11    UPS  Blue  is  S24 

ORDERING  INFORMATION     Caiifoinia  residents  add 
6°.(i  tax  All  prices  are  cash  prices  —  VISA  and  MC  add  2%  lo 

total.  We  ship  the  next  business  day  on  money  orders, 
cashier's  checks,  and  charge  cards.  A  14-day  clearing 
period  is  required  tor  checks  Prices  subiect  to  change— 
CALL  Dealer  inquiries  invited 

For  information  call  805/987-2454 
TO  ORDER  CALL  TOLL  FREE 

1  (800)  962-5800  -  USA 

1  (800)  962-3800  -  Calif, 
Or  send  order  to: 


(B-8  PST) 


1071 -A  Avenida  Acaso.  Catnariilo,  C A  93010 


DEPT.  CG 


COMMODORE  ^ATTARI  *IBIVI  *  APPLE 


MONITORS 


(RGB's  Available) 


300 
BAUD 


PRINTER 


MODEMS 


$2800 

sggoo 


NLQ  PRINTER 


1200 
BAUD 


EPSON 
WARRANTED 


Ki       RETAIL 
^O'^         S200™ 


m 


00 


FREE  TRIAL  PERIOD 


EPSON 
WARRANTED 


NEAR  LETTER  QUALITY 


O"*!    RETAIL  $299 


^^$139 


00 


00 


DISK  DRIVES 


COWREXCR20-A 


PLUS/4 


mmm^^m 


1541 
COMMODORE 


s 


,] 


«149 


00 


COMMODORE 
COMPUTER 

INCLUDES 

BUILT-IN 

SOFTWARE 

for  word  processing* 
And  i28  color  graphksi 


64  POWER  SUPPLY ELECTRIC  TYPEWRITER 


m 


GO 


RETAIL  SI 200.00 


IB 

SELECTRA 


00 


FREE  TRIAL  PERIOD 


PRO-TECH-TRONICS 


6870  Shingle  Creek  Parkway  «103  •  Minneapolis,  MN  55430  •  {612)  560-6603 


CALL  TODAY 


—NEXT-DAY  DELIVERY^ 


VISA 


•IN  STOCK  ITEM 


SCHOOL  P.O.'s  Accepted! 


1 -800-345-S080 


First,  Fast . . . 
and  Sti  1 1  the  Best! 

We're  the  first  company  to  offer  fast,  expert  Commodore 
service  anywlnere  in  the  USA.  And  we're  still  the  best! 

For  one  low  price,  we  repair  all  problems  on  most  types  of  Commodore 
equipment.  All  regular  repairs  carry  a  30-day  warranty,  with  a  full-year  warranty 
available  for  only  $30  more.  For  preventive  maintenance,  we  also  offer  a  1-Year 

service  Contract  at  a  savings  of  $20.00.  Check  our  low  prices! 


Repair  with 
30-day  Warranty 

Repair  with) 
1-Year  Warranty 

1-Year 
Service  Contract 

C-64  or  C-128  Computer 

$59 

$89 

$69 

1541  or  1571  Drive 

65 

95 

75 

1702,  1802  or  1902  Monitor 

75 

105 

85 

MPS-801,  802,  1525  or  1526 

59 

89 

69 

1541  or  1571  alignment  (only) 

Just  $29.95 

And  as  an  extra  benefit  —  our 
hardware  purchases. 

repair  customers  are  eli 

gible  for  big  discounts  on  softw/are  and 

FREE  PERMANENT  FIX 

A  $69.95  value  —  includes  alignment  and  modification  to  stay 
alignment.  FREE  for  a  limited  time  with  any  1541  repair! 

in 

We  also  offer  the  best  rates  for  Amiga  repairs. 

For  fast,  expert  service . . . 
Just  call  our  toll  free  number  today! 

1-800-624-6794 

{For  your  convenience,  have  your  equipment  serial  number  and  credit  number  ready. 
Checks  and  money  orders  also  accepted).  Add  $7.50  for  shipping  —  includes  two-day  air 
service  anywhere  in  the  Continental  USA.  For  APO-FPO  and  P.O.  Box  addresses,  add 
$15.00  for  shipping  (excluding  air  freight). 


TRIAD 
ICOMPUTERSI 


L 


■  P"S"^       3402-E  W.  Wendover  Ave.,  Greensboro,  NC  27407 
■*■  1  -800-624-6794  or  (91 9)  299-0391 


61%  + 


A  Complete  Pro  Football 

Prediction  Program  For  The 

1986  NFL  SEASON 


Accurate  vs  'Spread'  Since  1981 

More  Features  —  More  Information  In  1986  To 

-  BEAT  THE  SPREAD  


•  •  FEATURES  •  • 

Predicted  Scores  Each  Week 
Season  Schedule  By  Week/Team 

Records  &  Results: 

Scores  By  Week 

Scores  By  Team 

Division  Standings 

Standings  vs  Line 

Stats  —  Accumulated  &  Average 

1983-1985  Data  Base 
Auto  Opponent  Input 
Printed  Copy  All  Screens 
Easy  Update -Playoffs/ 1987 
Dealer  Inquiries  Invited 


54 


95    INCLUDES  DISK.  DOCUMENTATION 
SHIPPING  &  HANDLING 


Apple  II  -  tic  -  He 
Commodore  64-128 
IBM  PC.  Tandy  &  Compatibles 
TRS-80  MIII/)V 


Stats  Needed  To  Run  Program 
Available  In  Local  Newspapers 

Or 
We  Will  Furnish  Stats  By  Mail  Or  Modem 
All  20  Weeks  -  Season  Price  .  ,  .  40"" 


Program  Comes  Updated  Thru  Current 
Week  01  Season  ...  No  Extra  Charge 


ORDERS  SHIPPED  IN  2  DAYS 
PHONE  LINES  OPEN  24  HRS. 


PHONE 

ELECTRONIC  ONE*         "^T. 

CALL  r6l4J  864-9994  •  P.O.  Box  13428  •  COLUMBUS.  OHIO  43213 


THE  LOWEST 
PRICES 


THE  BEST 
SERVICE 


JO-6  E.S.T. 
M-F 


COMMODORE 
HARDWARE 
C12B  COMPUTER  249  97 

CMCOMPUIER  139  97 

1M10ISKDRIVE  17997 

1571  DISK  Di^lVE  923  97 

t702  MONITOR  179.97 

1B02MONIT0R  t73fl7 

190aAR.G,B  MONITOR  ZSB,B7 

MPS  1000  PRINTER 239.97 

1350  MOUSE 39.97 

PRINTERS 
SGIO-STAR  219  97 

SGIOCSTAR  22997 

STAR  NX  10  239  97 

PANASONIC  I0«0  19997 

PANASONIC1091  22997 

EPSON  LX  80  .    219  97 

SEIKOSHA         179,97 

COMREX      ,    ,  .  , 69.97 

MISC.  HARDWARE 
GWK  INTERFACE  16  97 

CARDCO-G  INTERFACE  37.97 

TVMAC  INTERFACE  49  97 

PPI  INTERFACE       3J97 

XETECJR  39.97 

XETECSR(BN|        59.97 

TOTAL  COMM.  MODEM    Z9,97 

COMM.  1200  BAND  MOOEM    .  .  149.97 
MESSENGER  MODEM  .      , 32.97 

MONITORS 
I4'' THOMPSON  COLOR  139  97 

12"  NEC  122S  COLOR  129.97 

I3'SAKATA  COLOR     .  139  97 


Cs  commodore 


14  97 
14  97 
19  97 


SOFTWARE 

KUNGFU  EXPLODING  FIST 
KUNG  FU  STICKS  OF  DEATH 
KARATE  CHAMP 

KUNGPU  MASTER   19.97 

KARATEKA       19.97 

HAHORALL  ...         18.97 

PSITRADINGCO  1897 

0AM  BUSTERS  iaj7 

LAW  OF  THE  WEST  18  97 

FIGHT  NIGHT  IB  97 

COPY  II  W97 

JET  24.97 

FLIGHT  StMUWTOR  (1 2997 

S-MORE 44.97 

FAST  LOAD  22.97 

MACH5  22.97 

MACH12B  28.97 

SUPER  PASCAL 44.97 

HOME  PAC      29.97 

HOME  ACCOUNTANT        .      .      19.97 
SYLVIA  PORTER  54.97 

PRINT  SHOP  27.97 

NEWS  ROOM  32.97 

PRINT  SHOP  COMPANION  22.97 

PRINTSHOPGRAPHLIB.     .       .14.97 
WORD  WRITER  12a  J4.97 

MULTI  PLAN  12B  44.97 


SOFTWARE 

SARGONIII 

MICRO  LEAGUE  BASEBALL 

HACKER 

SILENT  SERVICE 

F.15 

PAPERCLIP 

PAPER  CLIP  SPELL  PACK 

LEADER  BOARC 

LITTLE  COMP.  PEOPLE 

SUPER  BOWL  SUNDAV 

MUSIC  SHOP 

ONE  ON  ONE 

SKY  FOX 

TOUCHDOWN  FOOTBALL 

GATO 

CHAMP  BOXING 

ALTER  EGO 

BARD'S  TALE  .    .  . 


.29  97 
.24.97 
16  97 
22  97 
1997 
34  97 
44  97 
2397 
1997 
19.97 
2997 
,24.97 
.24  97 
19  97 
19  97 
15  97 
2697 
24.97 


DI8KS 
SONV  SIS  DIO 
BASF  S(S  OID 
PRECISION  D/SD(OI 
BONUS  01 SDJOI 
CENTECH  COVER  SIS  CUD 
DISKNOTCHER 
FLIP  N  FILE  (SO)  _^ 

JOYSTICKS 
T>HEBOSS 

THE  BAT .  .    ,  .    . 

3WAY 
KRAFT 

SPECTRO  VIDEO  1 
SPECTROVlDEOa 


7.97 
797 
697 
697 
8  97 
297 
6.97 


.    11.97 

.  .16.9? 

19.97 

797 

4  97 

7,97 

.  NO  PERSONAL  CHECKS 


SPECIALS 

BREAK  DANCE 
SIMONS  BASIC 
ALF  COLOR  CAVES 
TURTLE  TOVUVNO 
STORY  MACHINE 
COSMIC  LIFE 
JUKE  BOX 
DELTA  DRAWING 
FACE  MAKER 
UP  FOR  GRABS 
PITFALL     , 
CONGO  BONGO 
SNOOPER  TROOPS  NO  1 
SNOOPER  TROOPS  NO  2 
SEA  HORSE 
AEGEAN  VOYAGE 
DUCKS AHOY 
WEBSTERWOHDGAME 
JUICE  (D) 

MISSING  LINKS  (0)     ,,    , 
TURTLE  TOYL-ANOJR, 
SNAKE  ,UAN 
JAWBREAKER  II 
DIG  DUG  ,  .  , 
POLE  POSITION 
GRID  RUNNER 
GRID  RUNNER  II 
O.BERT, 

BEAM  RUNNER 

JUMPMANJfl ., 


,799 
7.99 
3.99 
2.99 
3  99 
3  99 
3.99 
3  99 
3.99 
3.99 
3.99 
3.99 
.3.99 
3  99 
499 
3.99 
4.99 
4.99 
3.99 
2.99 
1  99 
1.99 
3  99 
.4.99 
.6-99 
1.99 
1  99 
4.99 
.4.99 
.4.99 


ALL  OUAUVES  ARE  LIMITED 
ALL  ARE  DISK  0«  CART 


NOCO.D.'S. 


HOW  TO  ORDER:  CASHIER  CHECK.  MONEY  ORDER,  MASTERCARD-  OR  VISA*  (ADD  4%  FOR  CHARGE  CARDS) 

SHIPPED  U.PS ALL  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 

SHIPPING;  ADD  S3  00  ON  ALL  ORDERS  UNDER  S100  00         ADD  SS.OO  ON  ALL  ORDERS  OVER  S100  00  ACTUAL  FREIGHT  CHARGED  ON  MULTIPLE  ORDERS 

INTERNATIONAL:  ACTUAL  FREIGHT  CHARGED  ON  ALL  ORDERS  OUTSIDE  THE  CONTINENTAL  UNITED  STATES  INCLUDING  A  PO 

POLICIES:  NO  RETURNS  WITHOUT  A  RETURN  AUTHORIZATION  ...  NO  RETURNS  UNLESS  DEFECTIVE    ALL  DEFECTIVES  WILL  BE  EXCHANGED  .      ,  NO 

EXCEPTIONS, 

CALL  OH  WHITE  FDR  FREE  CATALOG 


CALL  ELECTRONIC  ONE  fSUJ  864-9994 


Sensational  Prices! 

.  .  .  On  Our  Most  Popular  Items! 


from 


micre 


gl^ 


THE  690  DISKEne 

Are  you  paying  too  much  tor  diskettes?  Try  ojr  first 
quality,  prime.  5Vi "  diskettes  (no  rejects,  no  seconds) 
at  thsse  fantastic  sale  pricos  and  save,  save.  SAVE! 
Disks  are  packaged  in  boxes  o(  50;  eacii  trox  contains 
5  shrink-wrapped  10-packs  thai  include  diskettes  in 
sleeves,  iabels.  and  write-protect  tabs. 

Each  diskette  is  certified  to  be  100%  error  Iree  and 
comes  with  a  lifetime  warranty  (if  you  have  a  problem, 
we'll  replace  the  diskette).  All  diskettes  include  hub  rein- 
forcement rings  and  wrila-protect  notch. 

Ali  diskettes  are  double  density  and  work  in  either 
single  or  double  density  drives 


SS.  DD  Distettes.  Box  of  50 
32391 

DS.  OD  Diskettes.  Boj  of  50 
32403 


S34.50-69C  ea.l 
S44.5a-S9«  ea.t 


POWER  and  PROTECTION 
FOR  YOUR  C-64! 


POW'R  PAK64-"" 


Pow'r  Pak  is  a  replacement  power  supply  (1  S  amp) 
lor  Ihe  Commodore  64  .but  that's  nol  all!  Pow'r  Pak 
aiso  supplies  two  additional  surge  protected  outlets 
(f20V)  for  monitor,  disk  drive,  or  other  peripherals, 
Onfoff  switch.  Fuse  protection.  Sturdy  ail-metal  cas- 
ing is  ventilated  for  heat  dissipation,  Full  1  year 
warranty. 

^34910  $49.95, 


CARTRIDGE  EXPANDER 

Plus  S22.95 

FAST  LOAD 

OFFER! 

StQp  woming  ou;  youf  compijt^r  by  ondld^a  caflrldgfl  swsppmfjl 

Thq  Navoror^  cartridge  eKpander  roQEuro?  3  cadridgo  slots.  Reset 

[tin  compuier  indepeManlly  ar  [^9  po<A'ef  swHch.  CoMndgo  siol9 

ewe  vftfttcal  fo^  easy  access  —  no  ullrtd  limibUng  behind  llie 

ct?mputej, 

33227    3-stot  Cartridge  Expander  S22.95 

Tfte  t&ilndge  CKpander  is  a  great  companion  Iw  Ihe  £pyx  Fasi  Load 
cartridge— yoLj  can  keep  ■!  pennanently  insialJed  plus  have  Iwd 
Sides  (ree  ior  oEhei  carindges' 
3421fl    Fast  Load  Ca^lndge      (Sug  Roiail  S3595)      SZ4.95 

Fast  Loa0  Only     $22.95 
with  purchase  of  cartridge  eispander! 


$ 


LOWEST  PRICES  IN  U.S.A.! 


EPSON 


AXIOfiA 
CARDCO 


INDUS 


$ 


We  can  o!!flr  you  some  ol  the  lowest  prices  in  the  country  on  the  most  popular  printers,  mon- 
itors and  interfaces  Our  normal  prices  are  nlreacy  lew,  but  to  make  sure  you  gel  Iho  best  deal 

you  can,  we  will  also  meet  mos:  competitive  prices  in  this  publication  when  placed  on  an  equal 
basis  {PomerTibef—we  don't  chargo  for  use  of  your  cradit  card,  imposts  ejrces^rVe  shipping  fees. 
Of  uso  aryy  oiher  hidd&n  extras  to  boost  the  prico  yau  pay.  Due  to  th^  rapid  change  in  prices  in 
the  computer  industry,  ive  can  only  meet  prices  at  the  time  you  place  your  order;  we  cannot  adjust 
prices  on  items  ordered  or  shipped  on  an  earlier  date.)  Another  plus  for  charge  card  customers 
—  your  charge  card  is  billed  at  time  of  shipment  only  for  Ihe  items  shipped  —  no  early  billing, 
no  long  wait  lor  Ihe  merchandise  you  already  paid  for. 


COfriMOOOFIE 
C-1?8  Compuler 
1571  Disk  Dhvc 
1902  Monitor 
1670  fi^odom 

EPSON 

Fxas 

FX-2B6 


SCALL 
SCALL 
SCALL 
SCA1.L 

SCALL 

SCALL 


STAR  MICR Oleics 

NX.10 
SG-10C 
CARDCO 
G-lWu  Interlace 
S't^ORE 
Super-G 


FAMOUS  NAME  SOFTWARE 
SCALL  Epyx 

SCALL  Eroderbunij 

tnfocom 
SCALL  Siorra 

SCALL  Timeworsa 

SCALL         Random  House 

Arrtivision.  and  many  moral 


•  THE  BEST  PRICES* 

*  THE  BEST  SERVICE* 

WHV  SHOP 
ANYWHERE  ELSE? 


COMMODORE-READY  PRINTER     ONLY  «7Q95I 

BOcounn  t1olni,iviK  [irnler  iiir.lu{1?5  d,f?ct  plug  *P/ ^        . 

in  csl)le(nooitief  inltrljcenccSH)).  SOcps.  Irjcior 
feed,  prints  uppijr/ICMiar  c^se,  nurnerals,  syrptiols 
and  jraptiics  1  ysjrivaitiiniy  by  Epson, 
Sug,  Reuil  1149.95 

40731  m.K 

Supply  iimitedl  Order  nml 


80-COLUIVINS  ON  YOUR 
COMPOSITE  MONITOR! 

Switch  Seledable 
Our  new  CJbIt  con  nee  t;  your  C-1?B  lo  jry 
ccior  or  mortoctirome  monitor  and  lets  yflu 
s«;itcii'Seieci  <0,coluriin  co'or  (color  mo- 
nitor  only),  or  40corumn  monochronne,  or 
&0- column  nionochrorrn;.  A  great  way  [o  use 
BO-columns  on  ihe  C-t2S  witlioul  tne 
cipense  oi  an  RGB  nronitori  No  other  cable 
rerjuifcd 
..40771  SZ4,95 


OUR  BEST  MONITOR  VALUE  EVER! 


Tne  black  matui  picture  lutje  on  irii:^  14 ~  compo' 
site  monitor  pimrides  impressive  color  ncfi 
blacks,  vivtd  coors  and  brilliant  Mbite^  Incrir^es 
Burlt-in  audir)  ficwaiier  ronirpls  for  volurne.  brigtit- 
ncss.  contrast,  color  tmlanrtsriarpncss  Oneytat 
warranty  on  pans  and  labor.  Z>*ars  on  picture  lobe. 
Fro.!!  Ssmsuns.  Supply  Limited!  Order  Today! 
40728      S149.95 

Monitor  Cable  (requirmt).  Works  wllti  ce4,  C128  (m 
composite  inm)9>.  Tl  99'4A  ind  many  oltiers. 
37*2*  .  .    S7.9S 


DUST  COVER  and 

"EVERYTHING  BOOK" 

SPECIAL  OFFER 

Ge)  lo  know  us  by  Ofdorrng  thi$  great  dusi 
cover  for  your  C-6^  or  C-128  arid  our  catalog. 
'"Thfl  Evorylhina  Book  fur  Ihe  C'64  and  C-12a 
Homo  CompuTflr^,"  for  S^^5  [no  extra  stiip- 
pjng  Eind  hand  Nil  jjchfirgij^).  Cowor  Isanlislalic, 
translucont  S-uautjt)  vinyf  sown  to  our  cxaciing 
slandEircJs  wHM  reinloroed  apqms.  Discover  (ho 
saviri^a  and  oaay  shipping  available  Imm 
TENEX  CDmputor  E^cpreesr 


52.95 


3 1 827    C-64  Duat  C{>v(*r  and  Catalog  (G1S| 
3B464    C-1J8  Duit  Cover  ana  Catalog  (G1S(j 


V     3182: 
\3B46' 


flhe  Right  Interface  For 
Your  Printing  Needs!! 

■  a  sound  imeslrrjenl  for  yovf 

-ttUI    J.         Commodofe"  RUN,  Dec   85 

Hr''       L*t*^*     ^^^^  fiigh-perldPirince  graphics 

^  parallel  urimer  interfjca  from  DSl  for 

C'fi'l  rind  VlC'?0  emtrijtss  3  Commotiore  jinnVr  Cui'sies  mlh 

rrMt",  .hkJ  ij^xr'^  rnaiual 

33565 ,  . 


$39,95 

^^J|4^-^     Built. In  brulfcr  pftwiile^  -M\Kf  tng'i 

Intarfar^a     ^^'^^^  P'indng  for  paralleil  prinlers 

iiiieriflLfC     Prints  an  CommoiJijr^  characters 

Cdljl!!^  .inij  cu".nEcEDrs  included,  from  CardcD  Litrtime 

^.iirr^inly 

344B4     .SCALL 


40502 


=  totraoe  10  tnt  0  Wii  olltri  m:,  >  i 
-■«  te3  swicTiei  and  an  111'  f,:,r~' 

SCALL. 


From  Your  friends  At 

T€NeX, 


Wa  gladly  accept 
mall  orders! 

P.O.  Box  6578 

South  Bend,  IN  46660 

Questions?  Call 
219/259-7051 


AiJ 
G1S 


SHIPPING  CHARGES 
ORDER  AMOUNT  CHARGE 
less  than  S20  00  $3.75 

S20.00-$39.99  4.75 

J40.00-$74.99  5.75 

$7S.O0-$14999  6.75 

$150  00-5399.99  7.75 

S300  a  up  a  75 


NO  EXTRA  FEE  FOR  CHARGES 

WE  VERIFY  CHARGE  CARD 
ADDRESSES. 

ORDER  TOLL  FREE 

1-800-348-2778 


Pigskin 
Predictions! 

Tired  of  wrestling  with  Sunday 
point  spreads?  Let  your  Com- 
modore 64/128  do  it  for  you! 
Pigskin  Predictions,  the 
best-selling  NFL  handicapper. 
takes  the  hassle  out  of  rating 
National  Football  League 
games.  Forget  about  obscure, 
meaningless  statistics.  Just 
spend  a  few  minutes  typing  in 
each  week's  scores  and  let  our 
point  spread  software  go  to 
work.  Here's  what  Pigskin  Predictions  has  to  offer: 

■  Predicts  point  spreads  for  all  games-tor  the  current 
week  and  the  remainder  of  the  season. 

■  Calculates  projected  won-lost  records  for  all  weeks. 

■  Menu-driven  selection  of  schedules,  ratings,  division 
races,  predictions  or  results  by  team  or  week.  Seven  differ- 
ent reports  to  screen  or  printer! 

■  Maintains  home  field  advantage  and  power  ratings  for 
all  NFL  teams. 

■  1986  Schedule  data  file  included  free.  Yearly  updates 
available, 

Pigskin  Predictions  is  only  $39.95  on  disk.  Get  your  copy 
now  and  be  readv  for  the  season! 


The  Handicapper 


Use  your  Commodore  64/12B  to  improve  your  per- 
formance at  the  track!  Programs  for  Thoroughbred, 
Harness  atid  Greyhound  racing  rank  the  horses  or 
dogs  in  each  race  quickly  and  easily.  All  the  information 
is  readily  available  trom  the  Racing  Form,  harness  or 
dog  track  program. 

Thoroughbred  factors  include  speed,  distance,  past 
performance,  weight,  class,  jockey's  record,  beaten  fa- 
vorite and  post  position.  Harness  factors  include 
speed,  post  position,  driver's  record,  breaking  tenden- 
cies, class,  parked-out  signs  and  beaten  favorite.  Grey- 
hound factors  include  speed,  past  performance,  ma- 
neuvering ability,  favorite  box,  class,  kennel  record, 
beaten  favorite  and  breaking  ability. 

Complete  instructions  and  wagering  guide  included. 
Thoroughbred,  Harness  or  Greyhound  Handicappers, 
$39.95  each  on  tape  or  disk.  Any  two  for  $59.95  or  all 
three  for  $79.95. 

Federal  Hill  Software  r^^, 
8134  Scotts  Level  Rd.  \wm\ 
Baltimore,  MD  21208 


Toll  Free  Orders  800-628-2828  Ext. 
For  Information  301-521-4888 


850 


APROSPAND-64'"  Gives  your  Commodofe  64  or  128  tjll  ex- 

pandab.litv !  This  superbly  tlesigned  expansion  module  plugs  inlo  the  expan. 
Sfon  port  d  Qives  you  4  switchablo  (Singly  or  in  any  combinallon}  expansion 
connectors  -  plus  fuse  protection  .  plus  a  reset  birtton!  Betore  you  buy  an 
expander,  be  sure  thai  it  has  a  fuse  to  protect  your  computer  and  lliat  you 
can  activate  your  cartridges  in  ANY  combinatjon  afkijwed  by  ttie  cartridges. 


NOW  ONLY  $29.95 

Commodore  Interfaces  and  Cables 

Cardprlnt  G-WIZ  Printer  Interface  #1 108 $46.95 

Cardprint  B  (without  Graphics)  #11 05 $35.95 

Amiga  Printer  Cable  (6  ft)  #3040-6ly1M $17.95 

AmigaPrinterCable(10ft)#3040-10K/1M $21.95 

Commodore  6  Pin  Serial  Cable  (5  ft)  #3006-5lylM...$  9.95 
Commodore  6  Pin  Serial  Cable  (8  ft)  ff3006-8MM...S12.95 

Ma  Shipping  Per  nam:  13.00  Com.  U.S. tBQQ  CAN,  PR,  HI.  AK.  APO.  UPS  Blu» 

APROTEK  Daisy  1  1  20.  20  CPS  Daisy  Wheel $319.95 

Elite  5CD,  10  CPS  Daisy  Wheel  Printer 

Commodore  Direct  Connect  -i-  Parallel S1 84.95 

Add  Stilpplnfl  Per  hem:  t1 0.nD  Com.  U.S.  «2.00  CAN.  PR.  HI,  AK.  APO,  UPS  BIm 

All  Products  have  2  Week  S-ilisfnclion  or  Money  Back  Guarantee 

TECHNICAL  INFORMATIOM  (805)  987-2454 
CALL  TOLL  FREE  TO  ORDER:  {800)  962-5800  US 

_-  or  (BOO)  9BZ-38D0  CA 

^^^^        j-fc-^  .  CA  Has.  Ada  6^i  lis    Uited  iwo 

^^^  Hr KV^IvIn.  1071-A  Avenlda  Acaso,  Camarillo,  CA  93010 


E^umsL 


THE 

MIRROR 


DISK  COPIER 
$24.95 

NO  FIMER  OR  MORE  ADVANCED  ARCHIVAL  CCW^ER  AVAILABLf  AT 

ANY  PRICE 

EASY  TO  USE.  DOES  NOT  CAUSE  DRIVE  HEAD  TO  Kr^OCK. 

COPIES  UP  TO  4 1  TRACKS. 

PERIODIC  UPDATE  POLJCV. 

AUTOMATICALLY  MAKES  BACK-UP  COPIES  FROM  VIRTUAllY  ALL 

PROTECTED  SOFTWARE. 

NIBBLES.  HALF  TRACKS.  COPIES  EXTRA  SECTORS  AND  EXTRA  TRACKS. 

REPfiODUCES  All  DISK  ERRORS  AUTOMATICALLY. 

FAST.  COPIES  HJli  DISK  IN  AS  LITTLE  AS  4-7  MINS.  EVEN  COPIES 

ITSELF 

WE  COPY  MOREI 

t«ASTERCARD.  Vll^,  M  O  OR  CHECK  OK 

.  S3  SHIITING  &  HANDLING 

COD  OR  FOREIGN  ORDERS  ADD  12 

OUtF.  ORDERS  ADD  6%  SAL£S  TAX 

-  WRITE  OR  CALL  - 

Compumed 

|40(il  /!,a-2436 
vrnr   I  CO  BOX  6';3'? 

■  SALIMAS.  CA  93912 

FOR  COMMODORE  &4  AND  1541  DRIVE 
OR  COMMODORE  128  AND  1S7I  DRIVE 


Software  Discounters 

of    America  open  Saturday 


S.D.  of  A 


For  Orders  Only— 1-800-225-7638 
PA  Orders— 1-800-223-7784 
Customer  Service  412-361-5291 


Open  Saturday 

•  Free  shipping  on  orders  over  $100  in 
continental  USA 

•  No  surcharge  for  VISA/MasterCard 

•  Your  card  is  not  charged  until  we  ship 


ABACUS 

Basic  MH 

CtiaflPaK  IZfl  CALL 

Power  Plaa  64  FOR 

Sui)C'C128  PRICES 

SijDcf  Pascal  12H 

ACCESS 

Beacn  Mead(Di  S21 

BeacfiHeaaJiOi        S24 

Lea3e<  Boa'd  Goil  i  Di  tJS 

Leader  Board 

Tournamen!  Disk     S14 
MacnSfR)  J23 

Mar-ri  1Z8(Rl  133 

Raid  Over  Moscriw  rD)  1S4 
ACTIVISION 
Altsr  Ego  (Malu 

tjr  FomalG)  $33 

Borrowed  TimeiD)      lie 
C^mp   Fireworks 

CeleeralionKitlDi  »I3 
Garry  Kitchen  s 

GairierrrakerfDl        S2S 
Greal  Ameffcan 
CTOss-Courtlry 
Road  Race  (Dl         St  9 
Hacker(DI  US 

Liltle  Computer 

People  (D)  ,  M3 

MindshadowIDI  SIB 

Murdar  on  the 

MississipoHO)  .  .  $23 
Space  StiulllBlDl  S19 
ACCOLADE 

Aces  of  Aces  [Oj  J19 
DamtjusiersID)  t19 

FighlNiqhI.'Di  $t9 

Haro  BalUD'  St9 

Law  o(  the  West  (Oi     Jl§ 
PSISTradinaCo  (Oj   119 
AMERICAN 
EDUCATIONAL 
Bioiog/(D)  SM 

French  (D)  .114 

Grammar  (D) JU 

Science:  Grades  3(J(D)  S14 
Science:  Grades  EiTetD)  S14 
Scrence:  Grades  TISIO)  IM 
Spanish  (01  J14 

U.S  GeographylD)  %U 
World  GeoqraohyiOi  S14 

WorlOHislOrylOl  114 

AflTWORX 

Qeach  Blanhel 

Worieytjall(D)  Si2 

Bridge 4.0IDJ    .  jjg 

Cycle  Night  (D|  .S12 

EqLreslfr^n  Show 

Jumper(D) .  ,  .i12 
Hole  In  One  +  SistDll14 
Infl  Hockey  (D|  .  .116 
SInpPoKerfD)  S2t 

Oala Disk «1  female  S<£ 
Diita  Disk  #2male  S16 
Dala  Disk  t3  lemiile  tie 
AHTWOflX  PX 
BakerSt  DeiectrvniOj  17 
HolBlnOneGoll(D)  tj 
Hotel  Alien  (D)  I7 

Jumpin' Jlmm^fDI       .ST 

ProBoKingfD) 17 

AVALON  HILL 

Gull  Strike  (D| S19 

Jupller  Mission  1999(0|t23 
Parthian  Kings  (Dl, ,  .S16 

Rippor(D) I1B 

Super  Bowl 

Sunday (D)  S2t 

SBSt9B4  Teem  Disk  SI  4 
SB5  Champs  Disk  S14 
Spiilire'40(Dl  S23 

Title  Bout(D)  .  S19 

Tournament  GdMDi  .$19 


BATTERIES  INCLUDED 

Consultann64  ori2B)  139 

HomePak(OI 133 

Paperclip  wrSpell 

fi4or1J8  S49 

BEflKELEY 
SOFTWORKS 
Geos(D)  J39 

SnODERBUND 
Bank  Si  FileriDi  S33 
Sank  SI  Mallei  IDj  S33 
Bank  SI  VilrlteriDi  S33 
Ban*  St.  Speller  (Di  {33 
Harateka(D)  t19 

Music  Shnp(Dl  S29 

Print  Shop  (D)  ...  S26 
PS,  Companion  (D|.  .123 
P.S.  Graphics  Library 

41.  12.  or  #3        StSE*. 
CARDCO 

Caic  NowtD)  .St4 

File  Now  (01.  St  4 

Freeie  Frame  (Rl  S33 
Graph  Now  tD)  S14 

Gwiz  Printer  Inl  $47 

HiddEn  Assels(H)  S49 
i.1ail  Now(O)  $14 

S'morelRi  S44 

Super  G  Pr.  Inl  S49 

Write  Now  (R|  .  .  $19 
CBS 

A;gosEJiRCOIlion(OI  $9 
Big  Bird's  FunhouSf}(Rj  S9 
Big  BirdSpc.  Del  (R)  $9 
Body  in  Focus  (D)  123 
Dream  Housrj  (0). ,  $9 
Ernie's  Big  Splash  (Dl  $9 
Ernie's  Magrc 

Shapes  (Fli  $9 

Grovers  Animal 

Adventures  (Di  .SB 
MasioringineSATiDj  $44 
MnltiMileaflo(D|  $9 

Movie  ^^usical 

Madness(D} $9 

Railroad  Works  (DI        $9 
Rich  Scarry's  Electronic 
Word  BooklDI  .  .      $12 
Sesame  St.  Pats 

Around  Town  (Dl  .  S9 
Success  wf A Igeora  CatI 
Success  wiMath  C4ll 
Timet}ound(D|  SB 

Weather  T^rif>ers{Di  SB 
DATA  EAST 

Karate  Champ  (Oj  $23 
Kung  Fu  Master  (D]  $23 
DATASOFT 

Alternate  RoalllylD)  .SIS 
TfteGoonles(Dl  .  .  .  ,$19 
Never  EnOrng  Story  (D)  $19 
Znrro(DI..    ..  St9 

DAVIDSON 

Math  Blaster  (Dl  S33 

SpeedReadei:>(Di  $43 
Spell  (t  (01  .  $33 

Word  Attack  <D|  $33 

OtSITAL  SOLUTIONS 
Paperback  Wilier  64  Call 
Papifrback  Wilier  128  ,  Call 
ELECTRONIC  ARTS 
Ad«,  Const,  Se(  (Dl 
Archon  2:  Adep(  (01 
Bard's  Tale  (Dl 
Carriers  at  War  (Dl 
Chessmastnr  200(3  (D) 
Europe  Ablaze  (0| 
Heart  ol  Allies  (0) 
Lords  0(  Conquest  (D) 
Mail  Order  Monsters  {D| 
Movie  Maker  (0) 
Music  Const  Sot  (Dl 
One-on,One  (Dl 


^   Pintiaii  Const,  Set  (Oi 
Racing  Dest,  Sol  (Di 
Seven  Ciilas  ol  Gold  (D) 
Skyfoi  (D| 

Super  Boulder  Dash  (Dl 
TouCtidown  Foolball  iDi 
prices  too  tow  to 

tdttrlistU  Ctll 

EPYX 

BaitiieiDi  S9 

BieakdaocelDi  $9 

Fast  LoafliRj  S23 

Impossible  Mission  (Dl  $9 
Koronis  RIfl  (Di  ,  S23 

Movie  Monster  (Dl  ,  ,S2S 
Mullrplan64or  12(3  $39 
Summer  Games  2(01  $25 
Temple  of  Apshai 

TnlogytOl  $25 

The  Eidolon  (D)  $23 

Vorpal  utility  Kit  (Dl  $23 
Winter  Games  (Dl  .  $25 
World  Championship 

KaialeiOl         .  . .   $19 
World's  Greatest 

BaseDall-lmpiovod  $23 
VJnrld's  Greatest 

FoothainDl  $23 

FIREBIRD 

Adv.  Music  System  lOi  S49 
Colossus  Chess  4  (Dl  $23 
ElllB(Dl  ...    .$19 

Music  System  (Di  $25 
ThePawn(Dl,  Call 

FIBST  STAR 

Spy  vs.  Spy  2  (Dl  .,      Stg 
FISHER  PRICE 
Alpha  Build  (Bl  $9 

Dance  Fan(asy(R|  $9 
Hop  Along 

Coun(ing(Rj  $9 

Linking  Logic  (fl|  ,$9 
Memory  Manor  (Rl  ,SB 
Nurilboi  Tumbler  (fi|  ,  ,$9 
Sea  Speller  (Ri ,,  ,  $9 
GAMESTAR 

Champ  Baskelball(Dl  S19 
On^Court  Tennis  (Dl  ,S19 
On-Fieid  Football  (Dl  $19 
Star- League 

Baseball(D) .  St9 

Star  Rant;  Boxing  (Dl  $19 
HAVDEN 

Sarj30h3(Dl  $33 

HES 

MiilionaireiDi  $16 

Or-nrliwriterwISpelKDl  $23 
Prorect  Space 

Station  (Dl $16 

HITECH  EXPRESSIONS 

Card  WarB(DI S9 

Heart  Ware(D) $9 

Party  Waie  (01  ,  ,  $14 
INFOCOM 

Ballyhoo  iDl  $2S 

Cut  Throats  (Ol  S23 

Oeaaiine  iDi .  S29 

Encfianlet  (01  $23 

Hdchhikei's  Guitfe  (o 
lheGaiaiy(01  ,  ,    ,$23 

infidel  (Di $25 

Invlsiciues $5  Ea, 

Planetfaii(D) $23 

Sorcerer  (D) $25 

Spellt]reaker(D)  ,  ,  $29 
Suspect (Dl  $25 

Ttmily  126 $2S 

Wishbringoi(D|.  S23 
Witness  (D)  .,  $35 

Zork  1  (Dl $23 

Zotk2or3(0) $25 

KOALA 

Muppel  Learning 


Keys(Dl  $29.96 

LEARNING  COMPANY 

Ail  TiIlesAvailflbh'      Call 
MASTERTRONIC 
flclinn  BikfuDi  S7 

AniAtlaeklDl  $7 

BMXRacer(D)  $7 

Caplive(D)  $7 

Finders  KeepeistDi  $7 
Inlinity  MachmelRl  $19 
i(ikstait(D|,  $7 

5' A-SiiJe  Soccer  (Dl  $7 
La51VB(D)  $7 

Paul  McCartney's 

Broild  Street  (Dl  $7 

The  Slugger  (D)  ,S7 

Vegas  Jackpol  (Dl         $7 
MICROLEAOUE 
BnsetiaiKDi  $25 

General  Mar>ager(D)  $25 
1985  TeamOataDisk  St4 
MICflOPROSE 
Acroiel  (Dl  .  ,  ,  $23 
Conlhci  in  Vietnam  iDj  $25 
F- 15  Strike  Eagle  (Dl  $23 
Gunship(DI  $23 

Krfhnndy  Approaoh(Dl  $23 
Silent  ServinelDl  $23 

MINOSCAPE 
Bank  SI   Music 

Wiil«t(D)  ,  ,  ,  ,  $19 
Bank  St  Storybook  (Dl  $19 
Bops  Wrestle (0)  $19 
Color  Me:  Ttie  Computer 
Coloring  Kit(O)  S19 
Gicat  British 

Sot(ware(Oi. .  $12 
Haiiey  PioiecKOi  $19 
Indiana  Jones  (Dl  $19 
lnfillra1or(DI  $19 

Lusclior  Piolife(D|     .$19 
Perfect  Score  SAT  (01$44 
spell  ot,D03liuction(Dl  $19 
MIRAGE 
Diilflbase  w/Repon 

GehEjralor  (Di  S33 

Proiesslonai  Word 

Processor (D)  $33 

MISC 

OoOs  Teim  12a  $49 

CSW  1541 

Align  KiKDl  $29 

Central  Point, 

Copy  2(01  $23 

Ga(o(01  $t9 

Snapshot  64  (R)  ,  Call 
Supotbase64(Di  $47 
Superbase  128(01 ,  S59 
Superscript  64(D) . .  .$47 
Superscript  128,  .  ,$47 
Vliastar64XL8(Di  ,S79 
vi^aslar  128(01  ,  Call 
Vi;awritP  12B(D),  Call 
ORIGIN 

Ultima  3(D|  S34 

UK  una  4  (Di  $39 

PROFESSIONAL 
SOFTWARE 
Fleel  System  2- W.P 
w 1 70 ,000  word  spell 
checker  64  or  12B    $39 
FIfict  System  3  (128)  .$49 
RANDOM  HOUSE 
Aiplno  Encounter  (Dl  $14 
Charlie  Brov^n's 

ABC's  (Dl $14 

Snoopy's  Reading 

Machine  (D)  $14 

Typing  Is  A  Ball, 

Charlie  Brown  (Dl    $14 
SCARBOROUGH 
Boslon  Computer 

D<i!1  IDi  ,  ,      S33 


(luilij  A  Book  iDi  $ie 

MastertypelDi,  s;5 

Nel  Worth  (Dl,  ,  $44 

SIERRA 

Champ  BomngiDl  ,    $16 

Donnld  Duck  s 

Playground  (Di  $16 

GOOly  s  WortJ 

FsclOry(Dl  St6 

Grog  s  Revenge  ID]    .  $16 
Mickey  s  Space 

AdventurelDl      ...S16 
Stunt  Flyer  (D|  $16 

Wirrniethe  Prjoh(Di  ,$16 
Wi7Typn(D)        ,  ,  ,  ,    $16 
SIMON  A  SCHUSTER 
Cinal  Iii(iirna1i',)nai 
Paper  Airplane 
Consliuction  SetlOi  $19 
Star  Trek-rny  i^obayashi 
AlternaHva(D)  ,  ,      $25 
Typing  Tutor  3(D|     .,$25 
SPINNAKER 
Adyentuie  Creator  (Ri   $9 
Alphabet  Zoo (Ri  S9 

All  inColorCavotRI  ,  $9 
Bubble  BusterstRl  ,$9 
Cosmic;  Combat  ((^1  St 
Delta  Driiwing(R|  ,S9 
Faceiiuikei(n)  ,  ,  $9 
Fracdon  Fever  (fl)  ,  $9 
Oold  Recora  nace  IRI  ,S9 
Homework  Helpei-Malh 
Woid  Problems  (01  $23 
Homework  Helper- 

WtilirB(Dl  ..$23 

invaoo's  Lost  TombjDi  S19 
Kids  on  Keys  I (11  $9 

KuilQ  Fu  1  — 

EjploflinrjFisKDl  ST9 
Kung  f„  7- 

Slicksof  DoalhlOl  $19 
SPRINGBOARD 
Early  fiain(is(D)  ,,SJ1 
Easy  at  ABC  (01  ,  ,  ,S23 
Fraction  Factory  (Dj  $19 
Nr!wsroom(D)  ,  ,  .$33 
Nfl  Clip  An  Vol  1iOlS19 
N  R  Clip  An  Vol  2(D|$2S 
Slickers  (Oi  $23 

SSI 

Battle  Group  (Dl  $37 

Baittn  ol  AniiDiamiD)  $33 
Batlalian 

CommandertOi  .S25 
Colonial  Cnnquesi  (01  $25 
Coinpu(or  Ambush  (D|$37 
CornpulDi  QB(0l.  ,  ,  ,S2S 

Field  ol  FliB([]i $25 

Gems(one  Wairior  (D)S23 
Germany  1985(01  .  ..$37 
Gc11ysburg(Dl  .$37 

Kampforuppe(Di  $37 
Mecn  Brigade  (D)  $37 
NAMfDl...  ,$25 

Norv»ay  19B5(Oi  $23 

Phantssin<DI  $25 

Phant(isie2(0)  $25 

Questran  (□(  $25 

RinjjsofZllfln(Dl  .  .  .$25 

U.S. A, A, F,  (01 $37 

Wings  of  War(DI $25 

Wizard's  Crovn{Dl     $25 

SOFTSYNC 

Desk  Manager 

64  OI  128(0)  ,,  S25 
Tiio  128(0)  $43 

SUBLO0(C 

F  light  Simu(atoi  2(0).  $32 
F  S  Scenery  Disks     Call 

Football  (0) $29 

Jet  (01 $29 


TELARIUM 

Ama7oii(D)  $21 

Fahrenheil  451  (Ol  $21 
OriH]tin  Woilil(D)  S21 

Rendezvous 

wrRama(O)  $21 

Nine  Princes  in 

Amber  (0)  $21 

Perry  Mason-  Case 
o(  (he  Manclarin 
MunIerlDl  $21 

TIMEWORKS 
Accis  PayableiDi  $39 
Aects,  Ri!eeivableiDiS39 
DalaManagor2(D)  ,  $33 
Da(nMBna!|iir  128  $43 
Efec(roniC 

Checkbook  (Ol  $16 
Evelyn  Wood 

Dynamic  Reader  (D)  $33 
General  Ledger  (D)  $39 
Inventoiy  Mgmi  (O)  $39 
Money  Manager  [Dl  $16 
Panner 128  $39 

Payroll  Mgmi,(D)  $39 
Sa(es  Analysis 

MqmUDl  $39 

Sittewaysfi4or  128  $33 
Swiflcalt;raiOewaysaDl  $33 
Swiftcalc' 

Sideways(129)  ,  S43 
Sylvia  Porter's  Personal 

Financijii  Piannei(D)  $39 
Sylvia  Porter's 
Personal  Financial 
Planner  128  S43 

Word  Winer  wf 

Speller  (Dl  $33 

Word  Writer  wrSSOOO 

WordSprMle'dEBl  $43 
TRONIX 

bft  M  (0.1  S39 

UNISON  WORLD 
All  Gallery  i  (Oi    ,      ,$16 
Print  Master  (Dl  ,  ,        $23 
WEEKLY  READER 
Stickybear  ABC'S  (Dl  S19 
S1ickybearMath(D>    S19 
Stickybear  NumtrersiOl  SI  9 
Stickybear  l^eattiag  iDi  $19 
Slickybear  Shapes  [Dl    S19 
ACCESSORIES 
Anchor  64  ?0  300/1200 

Modem  wiSortvnaieS149 
Bonus  SS,  DO  $6.99  Bx 
Bonus  OS,  DD  ,  ,S7.B9Bi 
Compuseive  Slartei 

Kit $19 

Oatashaie  Pilnler  Int 

wffirapbics  (PPt)  ,  S33 
Disk  Case  (Holds  50)  59 
Disk  Olive  Cleaner  $9 
DiskNolchoi  S7 

Oow  Jones  News 

RelrioyalKittShisi  $14. 
Kia(t  Joystick  S9 

Panasonic  1080  100 
cps  dol  matriji 
printer  Great  Deal 

Sakala  13"  Color 
Composite  Momior 

lorC64 $139 

Teknika  MJ22  RGBJcomp 

monitor  lor  C128     .Call 

Total  Auto  Answer! 

Auto  Oral  Modem 

V()Soliwaro  S24.ee 

Universal  Pun  lei  Stand  $16 

Wico  Bat  Handle         $17 

WicoBoss $12 

Verbatim  Bulk  5"< 

SS  DD  $59f100 


P.O.  BOX  111327— DEPT.  CG  BLAWNOX,  PA  15238 


'Ordering  and  Terms:  Orders  with  cashier  check  or  money  order  shipped  immediately  Pijrsorialteompany  checks,  allow  3  wuck?;  clearance  No  CO  D  '-^  Shipping-  Conllnental 
U.S.A.— Orders  under  $100  add  13:  Iras  shipping  on  orders  ovar  $100.  PA  residents  add  6%  sales  Un  AK,  HL  FPO-APO— addSSon  all  orders.  Sorry-no  International  orders  Defec- 
tive merchandise  will  be  replaced  with  same  meicbandlso.  Oihcr  returns  subjnr;!  to  a  16°,'.i  lestockins  chaige— NOCREDtfS'  Call  tor  authwnzalion  numljer-  (412)3G1-fi291  Prices 
subiect  to  change  without  notice.  Modem  0»»t»n:  Typ*  Qo  SDA  on  Compuserva'a  Electronic  Mall  to  see  our  OnLlne  Catalog  of  avai  600  software  titlaa  for  Atari  Commodora  Ao- 
piB.  4  IBM.  SutnmBr  Houra  Mon.Ffl.  9  A.M.-5:30  P,M.  EDT  •  Sat,  10  AM.  5  P.M.  EDT 


YOU  CAN  DO  A  LOT  MORE  WrTH  MUSIC  THAN  YOU'RE  DOING  NOW! 

—  Did  you  ploy  an  instrument  in  school? 

—  No  matter  what  your  musical  background  is,  these  new 
computer  music  products  will  bring  out  your  talents! 


^0 


•  SYNTHESIZERS  AND  DRUM  MACHINES 

•  COMPUTER  SOnWARE  AND  HARDWARE 

•  SEQUENCERS,  PROGRAMMERS 

•  HOME  RECORDING  EQUIPMENT 


J^ 


USE   YOUR  COMMODORE  64! 

$34.95  MUSIC  SHOP  SOFTWARE 

SAVES15  Write  music  byoomting  and  cricking 
VOu  r  joysf  iclt ,  ti  staffs  atoncoPlayback 
any  tempo  ot  kciv   Print  your  score' 

$99.95  MUSIC  SHOP  WITH  MIDI 

SAVE  550  Even  better  yet'  Your  compLiter  can 
now  plOV  i3ny  MIDI  synthesizerl  Perfect 
fof ttieCZIOI  with  i!  diffsfent  iounds  ot 
once'  You  can  v/rite  with  the  keytxrard' 

$99.95  MIDI  INTERFACE  FOR  C64 

SWi  530  RequlfGd  to  use  MIDI  soflware  and  MSDI 

synttiBsliers  with  Comrrodore  6d/1 23 

$89.95  EDITOR/LIBRARIAN  FOR  CZ1 01 

W'/F  51G   Great  for  moving  yout  own  CZ  sounds! 

$64.95  SYNTECH  MIDI  STUDIO  (SEQ) 

V>::1 1'i    Best  icw  cost  MOI  sequencer' 


10-DAY  SATISFACTION  GUARANTEED 


WE  HAVE  MANY  MORE  PRODUCTS 

AVAILABLE.  IF  YOU  DON'T  SEE  WHAT 

YOU  WANT  HERE,  CALL  USI 


NEW!   AMIGA  AND  ATARI   ST! 

CALL  FOR  LATEST  MUSIC  PRODUCT  INFORMATION 

APPLE  II  SERIES 

List    Sale 

Passpoil  Interface 

S149    $119 

lie  Interface 

29V     239 

Passport  Midi  4+ (Seq) , 

129        99 

Poisport  Leodsheete:  (Not) 

149      109 

Yamaha  DX  Editors.    .    . 

From  89  95 

Cosio  C2101  Editors 

From  89  95 

Textures  Sequencer . .     . 

99       84 

Educational  Software. . . 

CALL' 

MACINTOSH 

Deluxe  Music  Const.  Set. , , 

79       49 

Mark  of  ttie  Unicorn  (SeqJ 
Mark  of  the  Unicorn  (Not) 

295     260 

495     445 

MAC  Interfaces 

From  76.00 

MAC  Synth  Editors 

From  40.00' 

IBM  MUSIC  SOFTWARE   .  . 

CALL! 

KEYBOARD,  SYNTH  .  ETC,    . 

CALL! 

CZ  ^RIES  64  VOICE  CART.    . 

45        37 

4  TRACK  RECORDERS      ... 

CALL! 

DRUM  MACHINES 

CALL! 

ATARI  800/1 30XE  MIDI  SYSTEM 

CALL! 

FUTURE 
MUSIC 


START  rOUR  COMPUTER  M  USIC  SYSTEM  TODAY 

$299  CASIO  czioi$tw 

PROreSJlONAL  SYNRIESIJER  SOUND.  UP  TOrf  UNQJi! 

SOUNDS  AT  ONCE,  MIO.  PROGRAMMmi.  PORTABLL, 

EASY  TO  USE  -  THE  STANDARD  - 

FREE  AC  ADAPTER  &  SHIPPING 


■OOKS  ON  MIDI,  MIDI  PRODUCTS 

•  Understanding  fvlidi  -  32  Pages  3  95 

w/Product  Guide 

•  HowtoUnderstanda  Program  the  DX  7      2d  95 

•  Synttiesiier  Technique  ...  8  95 
Send  cost  plus  SI  50  postage  ond  hondling  to 
the  address  below  or  call  toll  Tree  to  order. 


FUTURE  MUSIC  IS  THE  ONLY  MUSIC  STORE 
DEVOTED  TO  COMPUTER  ENTHUSIASTS  & 
HOME  MUSICIANS. 

MASTERCARD  AND  VISA  ACCEPTED 

CALL  24  HRS.  TOLL  FREE! 

1-800-FOR-MIDI 


FUTURE  MUSEC,  1465  Terminal  Way.  Malt  Orders  and  Correspondence  to:  Box  1090.  Rono,  NV  89504.  Nevada  Call  702-826-MIOI.  Ctisl.  Service  702- 3S9- MID  1: 9-6  PDT 


DISKS  500   •  PRINTERS  • 


(  C  cammBdore : 


0  LIFETIME  WARRANTY 

0  TYVEK  SLEEVES  •  LABELS 

WRITE  PROTECTS  •  PACKAGED 


FACTORY  NEW  —  1  at  QUALITY 


DO  99      IfX)  99^  lOOO  . 


GENERIC  SS/DD   .60.55.50 
BASFDS/DD1.00.g5.90 


i 


Ji  \ierbatim. 


5093  100.M9        1000  + 


SS/DD  1.00    .95   .90 
DS/DD  1.50  1.401.30 


^ 


mUGA 

'.jivta  '''O^:  A  rs:[ATlVr-EDO^ 

/V£W 
LOW  PRICE 
'i*l  CALLI 


M.C.S. 

MieroComputar  Sarvicaa 

In  Michigan  [313]  ae7-OSS1 

[NFD  &  CUSTOMER  SERVICE  -  (313)  685  7766 

HOUFlSiMON-SATIODOflM   -600PM 

15076  MddlebBlt.  Livtxiia.  IVll  4B154 


Canon  M" 

COLOR  tNK  JET 

$249 

LIIVfrTEDTIME  OFFER 


Y 


V 


|iic@iH  GEMINI  10X 


■! 

120  CPS  „. 

FmCTrON  b  THACTOR    \.;  \'i;.,i_,,^,.ui,,i,fM 


IMX-IO 


$239 


95 


y 


N.L.Q.  •  SHEET  FEEDEI1 
REARTRACTORyFRtCTrON     - 
5K  BUFFER  — . 


SEIKOSHA  SP-1000 


coruirviODORE  ready 

$179^^ 

NEAR  LETTER  QUAUTY 
FSICTION  EtTRACTOH 
100  CPS  •  l.SK  BUFFER 


/ 


9^^ 


^^n 


$79 


i95 


i^WA  CR-220 

COMdrtODOHE  HEADY 

FROrkI  EPSON 

50CPS»TRACT0n  FEED 


We  Bought 

'em  All 

FAR  BELOW 

DEALER  COST 


RETAIL 
499  95 


REGULAR 

DEALER 

COST 

326.00 


•  100%  C-64  Compatible 

•  Built  in  HI-Rbs  Green  Monitor 

•  Heavy  duty  power  supply  and 
sturdy  case 

•  All  units  completely  refurbished 
wittl  full  90  day  warranty 

$199.95 

SPECIAL  QUANTITY  DISCOUNTS 


MCfVISA/C.O.D. 

DMisrInqulritsrnvlod 

All  pric«  dlicDunttd  (or  cash  or  cheek,  add  3% 

tor  rVIC/VISA.  Sli1r>pingr  Printars  SID.OO. 

Eilucstor  «20.(IO.  Disks  iA.Oa  per  100,  (Wait 

CoMt  -  add  UM  par  order).  Add  M.OO  for 

C.O.D.  Reduced  sriEppfng  for  tsrqa  quantities. 

ikas  ind  avallsbilitv  subject  <0  change 

without  notico.  AU  rWERCHANOISE  CARRIES 

MANUFACTURERS  WARRANTY. 


OM 


Authorized  Liquidator 


PUBLIC  NOTICE 

We  are  an  authCKized  liquidator  of  consumer 
products  ttial  must  be  qukkly  sold  al  drastic 
price  reductions  for  many  reasons,  such  as; 
Discontinued  fines.  Laii  year'i  models. 
Olftlributor's  eurpiue.  Cancelled  orders.  Bjink^ 
ruptcy.  Factory  overproducton,  Out^ol-senson 
products.  TaHends  of  Inventories. 
Whatever  ttio  reason  fpr  the  liquidation  you  ^re 
assured  at  tine  quality  at  money- saving  low 
prrces!  Supplies  are  limited.  Order  now! 


COMIVIODORE  COMPATIBLE  HARDWARE 


Save 
On  A 

Factory 

New 

Discontinued 

Model 


COMREX™  by  EPSON® 

13"  COLOR  MONITOR 


•  Liquidation  of  a  discontinued 
model. 

•  Can  be  used  wilfi  your  VCR. 

•  Superior  color  picture  quality. 

•  Manual  controls  (or  tint,  color, 
contrast,  horizontal,  center  and 
vertical  tiold. 

•  Power  indicator  light,  video  and 
sound  input  terminals. 

•  270  line  resolution. 

•  40  character  (8  x  8)  x  24  line 
display, 

•  Size:  14"  H  x  IS^yi"  W  x  15'A"  D, 

•  Does  not  include  connection 
cable,  (Contact  local  stores.) 


Compatible  with 

Commodore  64K'" 

and  Apple  11-  Series 

Umited  Factory  Warranty: 

2  Years  on  Parts  and  Labor; 

3  Years  on  Picture  Tube 

Mir.  Ust  Price   .^249.00 
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ltemH-13B1-7I>03-a09 
Shipping,  handling:  S1Z.O0 


Uquldation 
Price    .  .  . 


FAMOUS  l/.S.  BRAND 


DISK  DRIVE 


Sorry,  we  are 
not  permitted  to 
print  Ihe  lamous 
brand  name, 
fiul  we  can  tell 
you  if  you  call 
us  Toll -Free. 


Are  you  still  wasting  time  using 
just  ONE  drive?  Buy  a  SECOND 
drive  to  make  quick  back-up 
copies... and  lo  use  double-drive 
software  with  ease, 

•  Commodore  compatible  {C64, 
SX64). 

•  2K  RAM,  16K  ROM.  Maximum 
storage  ot  170K  formatted  data, 
35  tracks. 

•  Uses  SVi"  floppy  diskettes. 

•  Serial  interface. 


These  are  factory 

reconditioned  units, 

warranted  by  the 

U.S.  manufacturer] 


OH^nai 
Ust  Price 


Uquldatlofl 
Price    ,  ,  , 


'269.00 

$149 

Item  H-1 381-3553-01 3 
Shipping,  handling:  S8,00 


COMMODORE 
TRACTOR  FEED 

Liquidation  is  due  to  discontinued 
model.  Now  use  continuous  paper 
AND  single  sheets  in  your  Commo- 
dore 803.  Quickly  snap  in  this  tractor 
feed  uniL  When  installed,  you  can 
still  use  your  friction  feed,  too! 
SO- Day  Limited  Factory  Warranty. 

Mfr.  Ust: '39.95 


$19 


Liquidation  Price . 

l1emH>1381-700^-2ae 
Stiipping,  ti  and  ling:  S4,00 


Famous  Brand  LETTER  QUALITY  PRINTER 

•  Commodore  compatible  (C64,  SX64,  Plus/ 4, 
CIS,  VIC20). 

•  Add  to  your  present  equipment  for  office 
quality  appearance  of  letters,  reports. 

•  Prints  18cps,  Bi-directional  printing. 

•  Triumph-Adler  compatible  printwheel. 

•  Upper/ lower  case  letters,  numerals,  symbols 

•  Spacing:  10, 13, 15cpl,  or  proportional  select- 
able. 48  lines  per  inch  maximum. 

•  13"  max.  paper  width  (11"  printable  width). 

Original  Ust:  '395.00 

Uquidatlon  Price 

Hem  H-13B1-41B4-016  Shipping,  handling:  S11.50 


^188 


Factory  Reconditioned 
With  Factory  Warranty. 


C.O.IWI.B.  Direct  Marketing  Corp,  Item  H-13S1 

14GD5  2Slh  AvB.  N./Mlnneapolis,  MN  SS441-33S7 

Sf.uid  ittmis  shown  at  r«ghi  (Mimntigoln  rys'dtfnis  aidd  6% 
SiJileslax.  Soiry,  noC.O.O,  ordursf 
D  My  Chock  or  money  or  dor  t&  L>nctos5.td  (Wo  doliiys  m 
proces-stng  ondefs  piid  by  t^ock,  thanks  to  leleChech  \ 
ChargeOviSA'  G  Mci?ierCar(}«  D  Am^rncan  Express* 

Acct,  No,  — ,  Pup       i 

PLEASE  PflJWT  CLEARLY 

Name  . 

Address „^^_ 

CiTy ,^^^ 

State   ZIP 


Sign  Horo 


SEND  ME  THE  ITEMS  I  HAVE  LISTED  BELOW 
S0I01  Qulfld«  the  40  conllguous  stalos  oro  subl^ct  to 
«p«clffr  confltllons.  Please'  call  or  wrtle  to  inquira. 


n No 


CredM  caret  customers  can  order  by  phone, 
24  hours  a  day,   -^n^^^    -j 
1  days  a  week.         WM       ■(** 


Toil-Free:  1-800-328-0609 

PJI^M  I 


Your  chc^k  ts  welcom«r 
I  No  dHnyt  in  ord<t>«  pjld  by  check. 


&at«s  outside  the  48  contiguout  ital»  ar«  lubject  Id 
ipecial  cooditLonft.  PFeftU  call  or  wrtte  lo  inqutire. 


COMB 


.\\J\pn\ta\  Direct M»rkiiingCo^, 

Authorized  Liquidator 

1460B  28th  Auonuo  North 
Uinneapolii.  Minnoaata  55441-3397 


THE  ULTIMATE  CONTROL  INTERFACE 


Compatible  with  C64, 
C128  in  64  &  128  modes, 
and  C128  in  CP/M  mode 


'^"3^-% 


Universally  appllcabla  dual  6522  Versatile  In  lertace  AOaptef  (VIA) 
board.  Intelligently  control  almost  any  device.  Perlorm  autornated 
testing.  Acquire  data  for  laboratory  and  inslritmenlation 
applications.  Provides  four  8-blt  fully  bidirectional  I/O  ports  &  eight 
handshake  lines.  Four  16-bit  tlmerteounters.  Full  IRQ  interrupt 
capability.  Expandable.  Includes  e)!tensive  documentation  and 
programs  on  disk,  S169  postpaid  USA.  Each  additional  board  S149. 

SYMBOL  MASTER  MULTI-PASS 
SYMBOLIC  DISASSEMBLER 

The  original  and  bosi  Is  now  even  better  with  Version  2.0! 
Disassembles  any  6502/65 10ajndoc/65CO2/BSO2  machine  code 
program  into  beautiful  source.  Includes  both  064  fiiC128  native 
mode  versions.  Leam  to  program  lilte  the  experts!  Adapt  existing 
programs  to  your  needs!  Outputs  source  code  (lies  to  disli  fully 
compatible  with  your  MAE.  PAL  CBM,  Develop-64,  IJkDS.  IVIerlln  or 
Panther  assembler,  ready  for  re-assembly  and  editing.  100 Vi 
machine  code  and  extremely  fast.  63-page  manual.  Advanced  and 
sophisticated  features  far  loo  numerous  to  detail  here.  $49.95 
postpaid  USA. 

PROFESSIONAL  UTILITIES  &  RESOURCES 

•  C64  Source  Code,  Most  complete  available  reconslruclBd, 
extensively  commented  and  cross-referenced  assembly  language 
source  code  for  Basic  and  Kernal  ROIvIs,  all  16K.  In  book  form,  242 
pages.  S29.95  postpaid  USA. 

•  FTD-6510  Symbol  Ic  Debugger  lor  C64.  An  extremely  powerful  tool 
with  capabilltcGS  far  beyond  a  machine-language  monitor.  100-page 
manual.  S49.95  postpaid  USA. 

•  MAE64  version  5.0.  Fully  professional  6502*5002  macro 
editor/assembler.  80-page  manual,  S29.95  postpaid  USA. 

SCHNEDLER  SYSTEMS 

1501  N.  Ivanhoe,  Depl.  G8,  Arlington,  VA  22205 
Infortnationn'eleptione  Orders  (703)  237-4796.  VISA/MastetCard 


Muilc  of  Iha  Maitftti  -  $995 
One  lull  hour  of  classical  music  on  disk  for 
the  C64  or  C128  In64  mode.  Sc men  commentary 
on  the  various  composers.  Moiart.  Handel, 
Beethoven  &  many  more! 

Mu>lc  of  the  Matter,  Volume  II  -  $9.95 
Mono  classical  music  from  the  world's  greatest 
composers.  Waltzes,  minuets,  sonatinas 
and  other  compositions  by  Chopin,  Schubert. 
Brahms,  Mozart  &  many  more!  Includes  a 
special  study  on  the  Bach  family.  For  C64  or 
C128  in  64  mode, 

SPECIAL  OFFER!  Order  both  volumes  of 
Music  of  the  Masters  (or  only  $16.95! 

BASICally  SIMPLE  64  -  $14.95 
How  to  use  all  C64  Basic  2.0  commands  and 
operators  in  Basic  programs.  Everything 
explained  in  clear,  conolse  terms.  After  you 
become  an  expert  programmer,  this  disk 
makes  a  handy  reference  guide. 

BASICally  SIMPLE  128  -  $19  95 

How  to  use  all  C12B  Basic  7.0  commands 
andoperatorsinBasicprogramslnstnjction 
In  graphic,  sound  and  music  commands 
included.  Hundreds  of  easy  to  follow  examples 
provided  on  this  128  mode  disk, 

TECHNIQUE!  -  $19.95 
Easy,  direct  instnjctioo  in  programming  graphics, 
animation,  sound  and  music  on  the  C64. 
Disk  includes  machine  language  music  pro- 
gram, several  tunes  and  an  example  game. 

Free  shipping  &  handling  for  US.  ordersl 
Illinois  residents  add  T%  sales  tax.  Send 
check  or  money  order  to: 

Free  Spirit  Software.  Inc. 
5636  S  Moiart 
Chicago,  Illinois  60629 
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COMPUTEI's  Gazette 
Subscriber  Services 

Please  help  us  serve  you  better.  If  you  need  to  contact 
us  for  any  of  the  reasons  listed  below,  write  to  us  at: 

COMPUTEl's  Gazette 

P.O.  Box  10957 

Des  Moines,  tA  50340 
or  call  the  Toll  Free  number  listed  below. 
Change  of  Address.  Please  allow  us  6-8  wee"ks  to  effect 
the  change;  send  your  current  mailing  label  along  with 
your  new  address. 

Renewal,  Should  you  wish  to  renew  your  Gazette 
subscription  before  we  remind  you  to,  send  your  current 
mailing  label  with  payment  or  charge  number  or  call  the 
Toll  Free  number  listed  below. 

New  Subscription.  A  one-year  (12-month)  U.S.  subscrip- 
tion to  COMPiffErs  Gazette  is  $24  (2  years,  $45;  3  years, 
$65,  For  subscription  rates  outside  the  U.S.,  see  staff 
page).  Send  us  your  name  and  address  or  call  the  Toll 
Free  number  listed  below. 

Delivery  Problems.  If  you  receive  duplicate  issues  of 
COMPUTEI's  Gazette,  if  you  experience  late  delivery,  or 
if  you  have  problems  with  your  subscription,  please  call 
the  Toll  Free  number  listed  below. 

COMPUTErs  Gazette 

1-800-247-5470 
In  lA  1-800-532-1272 


CONVERSE  WITH 
YOUR  COMPUTER 


AT  LAST!  A  FDU  IMPLEMENTATION  ttl  Ih?  original  ELIZA  pro- 
gianiij  now  available  la  runOfiyOurConKnodoroe*' 

Created  it  MIT  \n  1966.  EUZA  rias  becomt  ihe  world's  mosl 
cclebrsifld  aoiltcial  ifltelligenqed-BmonsUalion  pfogram.  ELiZA«s  a 
nqn-dlrecltve  psychoiheraptst  who  anaiyies  each  slatemeni  as 
you  l/pe  II  In  and  ihen  responds  wMti  fier  own  commei^l  Of 
qua JliOfl  — and  har  remarlo  are  oH-en  amaiingiy  oppropri^atei 
DssiQned  10  run  on  a  larje  mainffamB,  EL37A  t\in  jiBvor  belore 
bemn  Dvaiiab^iQ  lo  personal  cumpjler  tjsori  excepi  In  orBalSy 
9tripp«d  do n rt  vflriions  lacking  iti«  to pHtttication  which  macta  Itie 
original  fno^rtm  to  fsscmating 

Horn,  ouf  new  Comiriodare  €4  vert<cn  poiiiisung  lh«  FULL  power 
jno  r^nge  of  e.iipreit>on  ot  ih«  original  >i  tna^n'g  oNered  at  the 
mtrodudory  pncfl  ot  only  |2&  And  it  you  wanltQ  'md  outhow&he 
oooi  Ji  (or  leach  her  to  do  fnorfl}  *e  *ill  indu^^e  tft*  complaie 
SaUnCE  PROGRAM  lor  ori1^  £^0  addilionil 
OfdBr  your  copy  o(  ELIZA  today  land  you'll  nevat  agtln  wander  how 
■  10  respond  wtian  you  hear  someone  say.  "Okay,  let's  see  whal  tHis 
computer  oF  yours  can  acEuallydo!" 

READ  WMAT  TME  EXPEFlTS SAY  A  BOUT  0 UA  VERS! ON  OF  EU ZA; 
"Much  mare  ttian  d  more  game, ..You'll  to  Impros^ed  witfi 
ELIZA, , ,  A  convincing  demonsiratlon  ot  Artificial  InielUgence." 
-PC  MAQAHNE 
"Dtiiiahtfuil  innrtmnmonl. ,  .An  Ideal  mddium  for  th owing  off  your 
jyitem"  -KUCPOCOMPUTtNQ  f^AQAltm 

"ELIZA  iiin.istoundiing  piecfioT  soTiware. , .  A  fatcmatmg  prog^ajn 
[0  u  to  a  rnj  lludy  '     -  BARONS  WCf^OCOMPU  TEH  flfPOfl  TS 
"ELtZA  IS  a  great  way  to  introduce  your  triandi  [ocompujers.  -A 
Vtfv  ("""Y  P*!^  same."  -PET€.R  A  UcWHUAUS 

'EUZA  It  an  ejecepdon^al  prchgram.  cne  thali  fun  lo  yse.  ihows  oti 
your  TTidCtiina,  and  has  greattilsiorlcai  inierati " 

—POPULAfI  COMPilTtm  UAtjAHN£ 
"Thu  version  of  EUZA  is  Ihebasl  we  hai^e  seen.  As  a  p-arty  game.  H 
is  unmatched"  —MOMEAPPUCATlONSFOR  THE  C-6* 

ELIZA  13  AVAILABLE  I N  TH  E  FO  LLOW  IN  a  FOR  M  ATS^ 

(Please  specify  Oishor  Catiella) 

1.  Prolecifld  Vertlon 52S 

{PeoJecteit  Varslori  can  be  run  but  not  llslod  or  modified) 

?.  Un  -proiected  Commodore  M  SiASlC  Source  Version  i*b 

(Source  Version  can  be  listed  and  modified  at  well  as  run) 
Bottt  versions  include  a  sin,  page  user  manual. 
Please  add  S?.00  shipping  ard  handling  lo  HI  orders 
i| California  fe-si'denta  please  add  6V}H  saie»  iax) 

ARTIFICIAL  INTELLIGENCE  RESEARCH  GROUP 

921  North  U  Joiia  Avenue.  Dept  G 

Los  Angeles.  CA  90046 
[213)  &&&-7^&e     (213)  6^-2214 
MC.  VISA  and  checht  accepted 


DISCOVIiR   THE   HIDDEN 
POWER  OF  YOUR  COMPUTER 


* 

nhiir  and  ruiHrol  \our  liuir 

OmthJ  liKhU.  JCvpllBlXW.  hciiingcfwl 
nwKtn,  1  Pd  1  in  oat  ly  any  clertrenl  ifcvicr 

V  nr  1 

LI  III 

IPMl 

Trovltlf*  B  memory  mapprcl  |Mir(ii! 

•  Alliiw^  antw  M  each  p«T  ku  one  ^talcmfnl    In    BASIC. 
S<.t  mirtinx  iiwW  l*e  ni\KT  im  itvt. 

•  4  A  (111  hultttt4  PUT[MI  pon*  132  «| 
«     4  Mill  JPpulfifpOiUJiqsiralcinpyMii 

•  h  ntiirfirti!  N-lwnOIPvort,5lifirfi  " 

•  1  chtftfwi  AiD  phv4n  coftw«iBn  mwtuie  wiih  too  mks^ 


mvcrslon  imduH  wllh  100 


Hi*-  lint 00  h  It  very  pottprfui  unti  tt^rmiih 
mtt^rfnvf.    Iht  nut  hi  thf  prir-f  fttot  you* 

ONLY  '129! 

SpKtir  c-M,  vic-w  w  Anik  vm 


PWi4.m.KVIJ*M 
l31SI2t.S-UM 


LEROY'S  CHEATSHEET 

KEYBOARD  OVERLAYS 


'.  c-,",r."E= 


o<6 


vmmim< 


^^  \<^ 


COMMODORE  128 
DIE-CUT 


COMMODORE  64 

CUT-OUT-YOURSEUF   ON   DOTTED  LtNES 


D  BASIC  7.0 

D  BLANKS  {„,nL°UM) 

D  DISK  1571 

D  EASy  SCRIPT 

n  FLEET  SYSTEM  2i  3 


a  FOR  THE   BEGINNER 
a  MULTIPLAN 
D  PAPER  CLIP  128 
DSUPERBASE  I2B 
D  WORDPRO  128 


FflEEKayboard  Extendsr   With  C-128  Order 

•  SAVES   TIME     -     ENDS   FRUSTRATION 

V^    GET   TO    KNOW   YOUR   SOFTWARE   BETTER 

•  FITS    OVER    KEYBOARD 

t^  COMMANDS   AT   YOUR    FINGERTIPS 

1^  UEARN   NEW   SOFTWARE   FASTER,   EASIER 

•  STURDY   PLASTIC  LAMINATE 

•  UNBEATABLE  PRICEIt 


n  BASIC 

n  BUNKS  (scIdOI 

□  C»LC  RESULT  ADMHCEO 
0  CALC RESULT  EASY 

□  COMAL 

n  CONSULTANT 

D  DISK  1541 

D  DOOOlt 

□  EASr  CALC 
O  EASlfECRIE'T 

□  FLEET  SYSTEM  2 

n  FLIGHT  SIM  ULATOFI II 

□  LOGOs^eell 
D  LOEaihECIJ 


□  MANAGER 

□  OMNIWRITER 

□  PAPEflCLII> 

□  PILOT 

O  PRACTICALCII 

0  fRACTICALC  64 

□  FOn  THE  BEGINNER 
a  HESM0N54 

□  HES  WRITER 
a  MtlLTIPLAN 
a  SCRIPT  64 

□  SIMONS' BASIC 
O  SKY  TRAVEL 


D  SMART  64  TERMINAL 

O  SPEEO SCRIPT 

n  SPRITES  ONLY 

O  SUPERSASEe4 

□  TERM  64 
O  VIDTEX 

D  VIP  TERMINAL 

□  VI2ASTAR 

D  WRITE  NOWI /G4 

D  601/B03  PRINTER 

a  1 5ze/B02  PRINTER 

□  EPSON  RX/FX  BQ 

□  GEMINI  10X.  m 

□  GKIDATA  92/83 


SOFTWARE  /// 

NOW  buy  yogr  SOFTWARE  (rodi  LEROY  al  2  0%  OFFIist  priOB 
(hundreds  af  titles  available) 


SPECIAL  OffER 

Buy  any  software  package  (minimum  S25.00  order)  and  get 
a  FREE  LEflOY'S  CHEATSHEET  "of  your  choice! 


^ 


£pyx. 


^. 


H 


LEHOY'S  CHEATSHEETS  are  durable  plastic  laminated  keyboard  overlays  designed  for  use 
wilh  popular  software,  hardware,  and  languages  for  the  Csmmadare  64  and  US. 
When  laid  on  your  keyboard,  LEHOY'S  CHEATSHtETS^urround  the  keys  with  essential 
information,  placing  your  most  valuable  computing  lool  at  your  fingertips 

We  take  time  to  learn  and  use  each  program  before  designing  a  Cheatsheet.  For  quick 
reference,  commands  are  grouped  according  to  function  The  actual  keystrokes  are  in 
bold  type  and  variables  are  shown  In  italics ,  ALL  the  COMMANDS  are  included,  and  many 
extra  shortcuts  are  added. 

Now  you  can  use  your  software  faster,  more  easily  and  more  effectively. 

Whh  lEHDY'S  CHEATSHEETS'you'll  never  have  to  hunt  for  a  program  command  again. 


THE  PROBLEM  SOLVER 

EQUIPMENT  STAND 


..^ 


^eer 


•^S/^j 


'-wj- 


^s**' 


''% 


■w 


A0 


,Q!i 


.»?- 


By  LEROY 


,S5 


,2* 

;pEC 


$19 


95 


jfUS 


shlpP 


SPECIALLY   DESIGNED  FOR   COMMODORE   COMPUTERS 


VINYL  COATED  -   1/4"  DIAMETER 
WELDED   STEEL   CONSTRUCTION 
18-   WIDE       4-   HIQH      ll'   DEEP 
PUTS    YOUR   CHT   AT   EYE   LEVEL 


ORGANIZE   YOUR  SYSTEM 
KEEPS   EQUIPMENT   COOLER 
PERFECT   FOR    PRINTERS 

n  EQUIPIHENT    STAND 


IHIPnNIi  DVEBLATS    U  00  jhlppmg  per  Didgr  US    i.  Cinailt 

AHOTERMS:  JSMPortoro.onorderi 

STANDS  %3<X>  snipping  EACH  40  gtoli! 
S5.00  Canada.  Hawaij.  Ainke 

U.S.iMISaNOC.O.D. 


SUBTOTAL 


C£j 


CHEATSHEET  PRODUCTS  INC 

P.O.    Box     1  1  1368  ^Sr 

PITTSBURGH,   Pa.      15238  H^fcZ 

(4  12)   781-1551 


MC/VISA*. 

NAME- 

ADDRESS- 

CITY- 


SHIPPING  - 

6%TAX  PA.  HFSIDENTS  . 

TOTAL  OF  ORDER. 
EXPIRES 


.STATE. 


.ZIP. 


Cominodore  Compatible 
and  only.  ..$139  00 


FSD-1  5y4"Disk  Drive 
Directly  replaces  the  Commodore  1541  disk  drive. 

The  FSD-1  Disk  Drive  is  a  versatile  and  efficient  disk  drive  built  for  (he  Com- 
modore series  o)  personal  computers.  This  disk  drive  is  fully  compatible 
with  (he  Commodore  64  compuler  ar>d  directly  replaces  the  Commodore 
IS"!!  Disk  Drive,  giving  much  better  performanca  in  terms  o(  data  loading 
and  writing  speed  and  memory  butler  size. 

Soecial  Features  To  Order  call  toll  free 


Special  Features 

•  Full  6  month  wairaniy— your  assur- 
ance ol  qgalily 

•  Slim  Erno  conslruction— to  lil  in  those 
smaller  places 

•  Venied  metal  chassis-^lo  run  coot  and 
ollictani  always 

•  Dual  sonal  port  with  chaining  option  (or 
oipandability 

•  SVt"  industry  standard  format 

"    Positive  lover  locit— to  allminalo  the 
"pop  out"'  problem 

•  Buill  especially  tor  C-64  users 
Remember,  no  sales  lax  in  Oregon. 


1-800-356-5178 

Visa  and  MasterCard  are  wefcome.  Allow 
S8.0O  shipping  and  htindling.  Or  mail  your 
Of  dor  wilfi  check  or  money  order  to: 


ERtemld  Component  Iniornallonal 
S41  WUIamctle  Slfect 
Eugene,  OR  97401 
Tel.  503-633-1154 


for  the  Commodore  128 


DON'T  GIVE  UP  YET! 
■=MHlll|J 


virtually  all  64/128 
Software  with 

^— NEW  1571  Clon«' 

Months  of  R&D  have  gone  into  the 
GCR  CLONF  MACHINE'"  for  1571, 
Now  you  have  the  abilily  to 
reproduce  GCR  signals  to  back  up 
virtually  all  software  for  the 
64/128  including  CPM  (double 
sided  too!).  Included  are: 
II  Full  Density  Utility  21  GCR  Copy 
3)  Directory  Utilities  -»i  Auto  Boot 
Maker  (64M28  Modes)  ^1  Expansion 

module  section  (for  future  updates), 
Alt  THIS  for  only  149.95 


PHIimR  INTERFACE 


The  flW-350  interface  has  been 
revised  Lo  fully  support  the  128 
including  complete  CPM  emulation 
total  graphics,  correct  aspect 
ratios,  print  buffer,  etc.  Insist 
on  compalability  for  only  i79.00 


MlDtAPPUCATION& 


CALL- 201- 838-9027 
or  write  us  at  y 

DISTRIBUTING.  INC 

l.iil2IiHoutf2:(  liuHiT,  N.I  It71lli 


bBTTQ  EIPHER. 


Ut:i  lift  fli  ST  IIDIIS  n\  \\\   I.OMKK^ 

Hl\  NL  MItk.M  -  m  h  imn  -  UAII.^  I>4,-l|| 

*  pnODuCll     roun     CDUtihATiDNt     Of 
HuMBtni  tdcmad&i  fnOU. 

>  AI4V  AliOUNr  Of  flALLS  AHQ  NLlHSEnG  CiH 

ae  pHocnAMMED 

»   fBiNT*  our  PiST  LOTTO  NUUHHf  Crfmwh 
*A.1T  COUPUttn  iPICKS    AhQ  NUWUn  D4AW 

rR(>autNCT  L-%T 

>  tOriPLETt  NUHSE^  DATA  BASE 


lit  »S  C  lb*  Q[%K 


'Windtw 


^3 


tC 


SI.  Pr.H  HJ  Ht><)l  L-TlO%  I IHA  « I  ■^i*  1%  ML  I  Tl  1 1 K  Mt  t^i  ■  *  '  >!.(  I* 

*fthT«?t(iKAm  ijifAng  *M*"wi  AmmoTATF  ri*r*pi.TAiif  Awt*«M 

*  JCSCMi  ■  IJiPAtiM  A  WINOOn*  TO  KHJfc  I  Mfl  ■  Win"*",  f  L».  Ahp  fCADlL' 
Ihfl  AINEHWa  »  tori  F  ClOhi  COlOB  ATTNIfcJfH  ■  iOOM  H.01  DBAW  ON 
Ah  IXPAhDID  WIMDOW  f.-0  TUMH  0HA*INQ  Hf  TWI  lA**!  «l«f  ■  tt-tt  **□ 
I.OAa  IW*  *lilOD-«l  &I  Ol*A  ■  MUNT?  O^HfAmlAJW  Ml  HirBiCI  FB*"tTl" 
'  r%.l  '  UldJ  >  Wf  W  -  TTPt  k(TT(JW  A'HD  OAA^wCf  •  CO-CM  KHJIAMIi 
1)4. •!  C-ilt  D<^ 


STOCK  BROKER- 


PhOMT^  lil'AHAMhJ-.D  OH 
>{H  H  M(iMr%  VM.S 


utn*at«tn*tHi*aitiTft*i«n4f""'"-  ■'  -'^ 

INVItrtOAT  THtlO««HFBM:«iA 

TQ  CAtH  Al  IHl,  irpCX  NIAM  I'TI  ftM 

-  TICMMCAL   TPUDiM]   >HAt  WO^t 

-  H  COHD  Vf  TO  mt  rCCAt  Oh  a  OliK 


V-v^tW^ 


iM....i<>»iU>*ri>*tJ 


11*  *i  C-t*  Drm 


^  A8AND0N  SHIR. 


Hl-Af  K  AnCADC  BTVLE  QAUt  THAT  nEOLUflEl  STNAYtQr  AHA  JDYITKK 

IKlLLl  Tl+Iltl  *M  »  nOQWl  IH  THt  HUt  KAC"  TM  tWEHI.  tNOlHC 
P*C<M  AftWtWT  AhO  fU#Pi.V  ItADM  aHC  ThC  uCtT  IHPOM.TANT  TO 
WOTECT 

Civi  ut  AECunDi  ro  davi*  jottit  iii  W  ct*  di»h 


A{:ORN  OK  INDIANA.  I^C. 

5?=t  OHIO  STREET 
UtCHtCAH  CITY.  \U  *O60 

219-879-2284 

^HlPli^4l  *MJ  HAMil  tvti.  *lHh  »l.«  -  r  ii  »,  V  u  t  Kn  t  n 

*tv*   4MkM4,SlfRl  AHItnir4H>  AUU  Jt 
l\|H4^A  ««il*'-l*  AWH»1  SMI-'V  tl% 
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Classified 


SOFTWARE 


FREE  SOFTWARE  for  C64,  C128,  IBM,  &  CPM 
send  SASE  for  info  (specifv  computi'r)  to; 
PUBLIC  DOMAIN  USERS  GROUP, 
PO  Box  1442-A2,  Orange  Park,  FL  32067 

COMMODORE:  TRY  BEFORE  VOU  BUY.  Top  25 
tM.»st-si'lling  games,  utilities,  neiv  releases.  Visa, 
MasterCard.  Free  brochure.  Rent-A-Disk,  908  9th 
Ave.,  Huntington,  VVV  25701  (304)  522-1665 

FREE  MEMBERSHIP  IN  SOFTWARE  CLUB. 
Top  British  C64  programs.  Catalog  and  reviews 
(no  strings).  ARROW  EXPRESS,  Box  205-C8, 
Rosslanii,  BC  VOG  lYO 

Play  INSANE  WE  TRUST!  The  West  Ci>.ist 
favorite  for  the  C-64  on  disk.  Tricky 
quiz-type  gam&.  Only  $6  to:  Tom  Balvin, 
2555  Altura  Ave.,  Montrose,  CA  91020 

BASEBALL  PLAYERS/COACHES.  Display,  sjvc, 
print  your  team's  roster  &  complete  statistics  (up 
to  20  players/team).  C64  it  128.  Disk  $19.93 
(mhg).  Scoreboard  Software,  Dept.  C5,  POH 
31566,  Phoenix.  AZ  85046.  (602)  992-4072 

VEGAS^Casino  Games  for  the  C64. 
Includes:  Blackjack,  Slots,  Poker,  Keno, 
Baccarat,  Chuck-a-luck.  All  for  only 
S  14.95.  PAR  Value  Software,  PO  Box  1818, 
Vicksburg,  MS  39180 

ATTENTION  COMMODORE  GRAPHIC  BBS 
USERSI  Get  the  ultimate  graphic  message  maker! 
GRAPHIC  MAGIC  V3,0!  On-sCR'cn  menus!  Easy 
editing!  Printouts!  FREE  ColorDisk  sample!  Only 
S9.9S!  PACIFIC  DISTRIBUTING,  801  E.  Harrison 
St.,  Seattle,  WA  98102 

ELECTROCALC  can  do  your  electronics 
calculations:  Resonance,  crossover,  etc.  C6't  or 
128  (spedfv)— S19.95  postpaid.  NOVASOFT.  Rl 
1,  Box  107B,  Kinston,  NC  28501 

Play  HEARTS  on  C64  against  3  computer-card 
experts.  Several  game  variations,  Send  $19.95  to 
Barry  Miller,  258  Toftree.5  Ave.  #216, 
Stale  College,  PA  16803 

PRO  FOOTBALL  FANS.  WEEKLY  PREDICTIONS 

with  your  C64,  Team  stats  analyzed  to  pick 
winner.  With  or  without  point  spread. 
Cumulative  slats.  Menu  driven.  Disk  $21.95. 
Kelkris,  433  Viola,  Hubbard,  OH  44425 

LOWEST  PRICES  IN  AMERICA,  for  C64  sott- 
ware.  Send  $2  for  sample  disk  of  over  30 
programs  and  catalog  of  8000  •*■  programs. 
FRUCALWARE,  23  E.  Green,  W.  Hazelton,  PA 
18201 


DIRECT  SALES  DISTRIBUTIOR'S  HELPER  -  C64 
Does  inventory,  order  forms,  reports  and  more. 
$59.95.  Send  SASE  for  free  demo  kit.  RD3  Box 
413.  Kurkletown,  PA  18058 

MUST  games  for  C64/128  owners!  Ijs  Vegas, 
Monopoly  64/128,  Songs  &  Sounds,  Brain 
Game.  @  $9.95,  all  four  $35.95  ch/m.o.  to:  DCS, 
2254  Pacifica,  I..  Beach,  CA  90806  (213)595-0899 

BRIDGEBRAIN:  Ftill-featured,  ttser- friendly 
contracl  bridge  for  C-64,  $30  (T  or  D)  or  S1  for 
Info  to:  George  H.  Bodner,  PhD,  1134  Harvard 
Circle,  PIttsbtirgh,  PA  1S212 

SAVE  $  ON  INTEREST/MORTGAGES/AI.L 
i.OANS,  "PREPAYMENT"  gives  hard  (acts  to 
show  ways  to  cut  $  from  any  loan  ai  any  given 
time.  Plus  utilities.  $19.95  +'  $2  p/h.  C64  disk. 
WI1.CAR  INC.,  P.O.  Box  81 1 1,  Phx,  AZ  85066 

PRINTSHOP™  OWNERS 

Four  neiv  C-64  Graphics  Collection  disks 

Scenes,  Symbols,  Animals,  Holitlays 

60  graphics  per  disk — Each  disk  S9.95 

Write  to  VISION-Soft,  320  N.  Monterey. 

Farmington,  NM  87401  for  more  information. 

BASEBALL  TRIVIA  QUESTIONS  (or  C64/12B. 
300  questions  from  past  and  present.  Disk  $16.95 
CH/MO  to  Triple  Plav  Software,  P.O.  Box  493, 
Fairfax,  VA  22030 

LAS  VEGAS/ATLANTIC  CITY  CASINO  ACTIONI 

20  superior  games.  Blackjack,  21,  Craps, 
Poker,  Slots.  C64/I28.  $12.95:  M.  ADAMS, 
6547  N.  Acad,  a446-Al,  C,  Spgs,  CO  80907 


HARDWARE 


NEW  FOR  C-64  ■  SPEECH  SYNTHESIZER! 
has  third  generation  voice  chip,  male,  (emale 
voices,  sings.  Kits/Finished  Units!  SASE  to 
SJ,  Box  11205,  Cleanvater,  FL  33516 

ATTENTION  COMMODORE  64  MODEM 
OWNERS:  Convert  any  Commodore  64  modem 
to  RS-232  format!  Easy  to  build  interface  allows 
you  lo  use  your  modem  with  IBM,  Amiga,  520 
ST,  or  any  computer  with  an  RS-232  port.  Send 
S  10.00  for  complete  plans  to;  I.EE  CONSULTING, 
14810  NE  1  St.  #D,  Bellevue,  WA  98007 

PHOTO  AND  $5  GETS  C64-GENERATED 
"Master"  for  personalized  stationery  that  will 
knock  vour  socks  off!  No  "canned"  graphics... 
It's  ALL  YOU!  SASE  and  $1  (or  budget  '  DIY' 
info.  Nothing  else  like  it!  "l.ET-R-HED", 
Adjunlas,  PR  00601-0971-Z.  Best  head  width  3". 


COMPUTEI's  Qazene  Classified  is  a  low-cost  way  to  tell  over  275,000 
microcomputer  owners  about  your  product  or  service. 

Ratfli:  ^25  jTcr  line,  nlinimuiTi  i}t  four  lines.  Any  or  .ill  tsf  tiu'  first  tille  set  in  clpit.^]  JeUers  .it  iw  ch.irge.  Aitd  ^15 

yvr  line  for  blsMfacr  words,  Of  i50  for  tile  t^ntin'  ,nt  si't  In  txikltLlcc  (any  number  of  lines.)  Itiiiiilri'  .ibciut  di^pJAy 

rail's. 
Tnrmi:  EVi'iTLivincnt  is  roouiri'J.  Cheek,  money  ortter,  Anicrlizan  Bxpress,  Visa,  or  Ma^leiCarJ  l»  flccepled,  M.ike 

tllecks  juiy.ible  to  COMPUT!;!  I'uhlicatiuns, 
Form:  Ads  jre  subiL'ct  to  publisher's  approval  and  must  hf  either  typej  or  ie&ibly  printed.  One  tine  oi]ija]s  4[] 

tetti-rs  ,iTid  spact-s  between  words.  Please  underline  words  to  be  set  in  txitdlace. 
General  Infomuition:  Advertisers  using  post  otfiee  btiK  numbt^rs  in  their  ads  must  supplv  pemnanent  address  and 

telephone  numbers.  Orders  will  not  be  aeknowk*dged.  Ad  will  appear  in  next  availabfe  issue  after  receipt. 
Ctoting;  lOtb  t^f  the  third  month  pr^-Ci'Jin^;  cover  date  [e.c..  June  Issue  closes  .March  lOth).  Send  order  and 

remillaiii-e  to:  Harrv  Blair.  Classified  .Manaaei.  COMPUTEI's  Garette,  P.O.  Sox  SJOS,  Greenslmio,  KC  27101.  Tn 

place  m  Jd  by  phone,  call  fiirri'  RKiir  ,it  (Ol-J)  2T^-9M». 
Hoilct*.  C0MS*DTK'  Publlcatinns  cannm  In-  ri'^pontitvle  for  ciffets  en  claims  of  advertisers,  bul  will  attempt  In  wfeen 

out  mi(.teadtng  of  ^l^le^t^onJbtt*  copy. 


REPAIRS! 

See  our  full-page  ad  in  this  issue! 
TRIAD  COMPUTERS 
1-800-624-6794  or  919-299-0391 


MISCELLANEOUS 


DIAL-YOURMATCH  COf4MODORE-128  BBS 
SYSTEM.  Easily  define  50  qtiestlons/3 
matchmaking  modes/BBS  maintains  Itself 
AUTOMATICALLY.  Full  COM fH 00 ORE- 128 
MODE  usage/Any  number  or  type  of  disk 
drives  or  hard  disk/Use  300  or  1200  batid/40  or 
80  column  mode/ 1670- 1660- 16  50- Ha  yes 
modem/20  Info  files,  20  public  message 
board 5/ Remotely  access  all  SYSOP 
commanda/Havo  more  than  one  SYSOP/User 
levels  allow  restriction  so  a  subscription  BBS  Is 
possible/Text  editor  built-in/Accurate  time  & 
date/Chat  with,  dump,  or  browse  caller  easily 
Built-in  terminal  mode  with  down  load  I/Call  a 
BBS  &  download  text/Spllt-Screen  viewing  of 
caller's  questionnaire/Exchange  messages 
atitomatlcally  between  remote  BBSs  using 
DYM-NET/OYM-NET  forwarding  avoids  toll 
calls/ Advanced  Technology  makes  othe  BBSs 
obsol  ate  I/Pop  u  la  rlty  gtiaranteedl/Make 
hundreds  of  exciting  new  (riondsl/Writton  in 
BASIC  end  UNPROTECTEDI/Pleese  ORDER  BY 
IU10DEM  1-818-640-8066  (300  BAUD)  or  write 
DYM  128,  P.O.  BOX  6055,  BURBANK,  CA  91510 

Personal  Computer  Owners  CAN  EARN 
$100D  lo  $5000  monthly,  selling  simple  services 
performed  by  their  computer.  Work  at  home  -  in 
spare  time,  Gel  free  list  of  100  best  services  to 
offer.  Write:  C.I. L.D.I. ,  P.O.  Box  60369,  San 
Diego.  CA  92106-8369 

PRINTER  RIBBONS  'Commodore  SO  1/803- 
Se.75.  -Com  1525/1526,  U-gcnd  BGO/egO, 
Banana,  Spirit  80-S7.95  'Epson  MX/FX/RX  80- 
S5.25  'Gemini  10/15,  Okidata  82,83,92-52.95 
Min.  Order:  SIO.  Add  $2  S&H  Per  Order. 
BOOK  KtEPERS,  944-IOlh,  Sidney,  NE  69162 

COOLING  FANS  for  Ch-i/12ii  Disk  Drives 
Only  539.95  or  S59.95  vv/sgrge  protection 
(Sec  .id,  June  GAZIiTTE,  p.  120)  414-277-9120, 
Aier  Products,  S22  W.  Bergen,  Milw.,  Wl  53217 

BBS  CONSTRUCTION  KIT  -  Create  your  own 
customised  BBS!  SS1.50.  Kor  more  info  call 
or  write:  Powersys terns,  P.O.  Box  832, 
Coventry,  Rl  02816  *  BBS  401-822-4605 

REPAIR:  C64  (including  p/s)-S45.  1541 
(including  clean,  lube,  align)-$50.  BUY/SELL 
Commodore  parts  or  whole  units.  COMTACT: 
Dave  Taylor  (915)  683-839B  or  |erry  Dees  (915) 
561-8483.  5106  Daventree  St.,  Midland,  TX 
79705  (parts  and  labor  w.irranted  30  days) 

USE  BOTH  SIDES  01^  DISK  WITHOUT  CLTmNG 
notches,  [deal  write  protection.  Easy  no  solder 
kit.  Send  S7.95    I-  .50  p/h  lo:  TDE,  Box  1482, 
Windsor,  CA  95492-1482 

"THE  ULTIMATE  6-1  DISK  MENU" 
Aulolo.id/run  tinsic-,ML  prgs.  INSTANTLY 
restore  menu  -  even  during  another  prog. 
Remarked  Basic  &  ML  on  disk  w/docs.  Send  512 
to:  Colony  5W.  POB  4712,  Huntsville,  AL  35315 
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state-of-the-art"' 

MAGNETIC  MEDIA 


5%"  DISKETTES 


•  WllhHubRlngi 

•  WritB  Pro  tad  Tltsi 
I    ^^^^            *  Enveloptt 
I  Mf^^           •  Ul*r  10  Labill 
I^B^^r          •  In  Faciory  S**ltd 

^'^  Pol*  Picln  ol  10 

lYOU  GET  EVERYTHINQ  8UT  THE  BOX) 
Prlcet  ar«  per  Ditlc 


OTY 

50 

100 

500 

lOOO      ; 

SSOD 

.59 

.56 

.52 

.49 

DBDD 

.64 

.61 

,S7 

.S4 

Ubrary  Cm  Holds  I^Cisktititrs Only  $1^00  T 

plus  5D«  S4H 

Tht  100  Fill Onl>^  110,91  plLJ»  S?  QQ  S&H 

100"/.  ERHOfl  FREE  -  llFeT*ME  WAflRANTV 
Mm  order  S35.00  Add  10".'*  lor  loss  tfi.in  SO 
diflketlfls  Shipping  and  Handling:  |4  OOpor  100 
diskettes  Reduced  shipping  (or  iaiqot  Ctuflnii' 
(IBS  CO.D  add  S^  00  Casri  or  cciir{if<ed  checK 


Cantmenial  USA 


COO 


Jll 


Precision  D»l»  Pruducis 

P.O  BtuS.'t".  (inrj  K.iiidi,  Ml -WIS 
iM^l  4;;-?i5"?  ■  Miihiuan  l-JlOO.*iA:-34tvK 
Ouniili  ^ll[^l(^^n  |.JU)ll-JJli*U2l' 


Commodore 
SERVICE 


*  Nomnally  48  Hour  Turn-Around. 

*  Special    Pla  Chip  . . .   SI  8.95 

*  C64  Repair  PCB  Only .     38.95 

*  1541  Aiignment   25.00 

*  1541  Repair    69.95 

Parts  Included 
(Power  Supply  Extra) 

lo  save  C  O.D.  charges  -  send  unil  and 
power  supply  wilh  check  or  MO.  to: 

DIGITAL  SOLUTIONS  INC. 
1122  -  9th  St. 
Altoona,  PA  16601 
(B14)  944-0405 


;^!' 


SIMPLE 
WRITER 


^SIMPLE  LOW  COST 

UMEOniENTED 

WORD  PROCESSOR  FOR 

THE  ENTtRE  FAMILY 

»  tmytoux  rrnfriLj  skzch  to  "it  wonJ  pnctiuir 

furKTJoni  (ildd,  ifiOv*.  lOCJtIF,  tutitltulc 

And  iTiorrf 
»  Slrtiple.  ilngic  kfy  flctPiUO  your  prloIrM 
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Solutions! 


CRYSTAL  COMPUTER  INC. 


INGRAM  CAlMADA  LTD 


Only  The 
Name  Bs  New 


Theprofessional, 
full-reafured  software 
line  from  Digital  Solutions 
is  now  called  Pocket 
Software. 

Pocket  Writer  128/64, 
Pocket  Filer  128/64. 
Pocket  Planner  128/64. 
The  names  ore  new,  but 
tfiis  super  software  is  still 
the  same. 

From  now  on,  when  you 
hear  the  word  Pocket,  it 
means  software  that's 
fult-featured,  hondy  and 
eosy  to  use. 

Pocket  Softwore  at  prices 
that  won't  pick  your 
pocket. 


You  want  the  very  best  soffw 
Commodore  128  or  64,  right?: 


■find  for  your 


You  want  integrated  software  —  word  processing, 
^-database  ana  spreadsheet  applications  —  at  a  sensible 
■price.  But,  you  also  want  top-of-the-line  feotures. 

Well,  our  Pocket  128/64  softwore  goes  one  better. 


Serious  software 


that's  simple  to  use. 


/ith  Pocket  128  or  64,  you'll  find  oil  the  features  you 
an  imagine . . .  ond  then  some.  And  Pocket  128/64  is  so 
fasy  to  use,  you  won't  even  need  the  reference  guide. 
)n-5creen  and  in  memory  instructions  will  hove  you  up 

and  running  in  less  thon  30  minutes,  even  if  you've  never 

used  a  computer  before. 

The  price?  It's  as  low  as  you'd  expect  for  a  line  of 
software  colled  'Pocket',  Suggested  Retail  Price  for  the  64 
software  is  $39.95  (U.S.)  and  S49.95  (U.S.)  for  the  128. 
Any  of  the  64  products  may  be  upgraded  to  their  128 
version  for  S15.00  (U.S.)  +  $3,00  shipping  and 
handling,  (Available  to  registered  owners  from  Digital 
Solutions  Inc.  only.) 

Pocket  Writer  128  or  64,  Pocket  Planner  128  or  64  and 
Pocket  Filer  128  or  64 . . ,  Solutions  at  sensible  prices 
from  Digital  Solutions  Inc. 

Internotional  &  Distributor  enquiries  to: 

////J  Digital 


30  Wertheim  Court,  Unit  2 
Richmond  Hill,  Ontario 
Canada  UB1B9 
telephone  (416)  731-8775 


Pocket  Writer  ?28  and  64  are  now  avaitable  in  French. 


•:--5.^ 


how  people  with  common 
interests  find  an  interesting 

Common  Ground. 


Presenting  CompuServe  Forums. 
Where  people  from  all  over  get 
together,  without  even  leaving 
home. 

Now  thanks  to  CompuServe 
Forums,  computer  owners  are  sharing 
common  intert^sts  by  talkinf^  to  each  other 
through  their  computer  keylroards.  Soft- 
ware users,  iomputt^r  enthusiasts,  hum 
operators,  frctich  cooks,  fire  tifihters, 
science  fiction  lovers  and  otlier  special 
uUerest  groups  are  already  in  touch, 
onhne. 

Because  when  you  subscribe  to 
ConipuSt!rve.  you're  able  to  reach  people 
wlio  want  to  talk  about  the  things  you  do. 
As  many  people  as  you  like.  For  as  long 
as  you  like.  Whenever  you  wish, 

.loin  a  conversiitioii  already  in 


progress  or  start  one  on  your  own.  Ask 
questions.  And  f;et  answers. 

All  it  takes  is  a  modem,  most  any 
personal  computer  and  CompuServe. 

Forum  members  across  the  country 
are  as  close  as  a  local  phone  call. 

You  can  ip  online  with  just  a  local 
call  in  most  major  metropolitan  areas.  And 
normal  usage  fees  for  weekday  nights  and 
weekends  are  just  IOC  a  minute 

Of  special  interest  to  all  I-orum 
participants  is  software  that's  FREE 
for  the  taking. 

Public  domain  software.  For  all 
sorts  of  activities,  from  games  to  business 
programs.  And  it's  just  as  easy  to  copy  a 
piece  of  software  as  it  is  to  participate  in 
a  Forum. 


Become  a  CompuServe  subscriber  and 
get  a  $25  Usage  Credit  to  start  you  off. 

Becoming  a  subscriber  is  as  easy  as 
contacting  your  local  computer  dealer.  Or 
you  can  call  us  and  order  direct.  Suggested 
retail  price  is  $39.95, 

And  if  you'd  want  more  information 
about  CompuServe,  we'll  be  happy  to  send 
you  a  free  brochure.  Because  with  all  that 
CompuServe  offers— we  think  it's  in  your 
best  interest. 

CompuServe^ 

Intortnalion  Servicos,  RO  Box  K0M12, 

5000  Arlington  Cenlra  Blvd.  Columbus.  OH  43220 

800-848-8199 

In  Ohio,  call  6H-J5?-(Mi02 
Afi  nan  ijiock  ComD'Tiy 


